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PARTI. SECTION I. 

ARTILLERY IN GENERAL. 

1. What is understood by the term ARTir,i:,BBT? 

Cannon of every description with the implements and 
materials necessary foi their use. 

i. How many kinds of cannon are employed in the land 
service of the United States? 

Tiiree, viz. : Guns, Howitzers, and Mortars. 

H. How are tliese distinguished t 

According to their use, as Sea-coast, Siege, and Fiekl 
Artillery. 

4. What metals are used in their construction t 
Bronze, wrought-irou, cast-iron, and steel, alone or in 
combination. ' 

6. What is bronze /or cannon t 

An ALLOY consisting of 90 parts of copper and 10 of 
tin, allowing a variation of one part of tin more or less. 
It is commonly called brass. 

6. What are the qualities of bronze f ^ 

Great tenacity and strengtli, and not peing easily cor- 
roded by the action of the atmosphere or tiie ^ases evolvetl 
from gunpowder. Its defects are, the liability of its tin 
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to bs melted away at tha sharp corners by the g) eat heat 
generated by rapid firiii?, and its softness and con.sequ.nit 
liabiUtyto serious injury by the bounding of the projectile 
ill tlie bore. 

7. What are the qualities nf tomufjht-'r m f 
Softness, ductility and great tenacity. On account 

of its softness the bore of a cannon made of wrought-iron 
is liable to be enlarged under heavy charges of powder. It is 
easily corroded by the action of the atnio3|>h3re and of the 
powder, and in consequ jiice of the latter action the vent 
and small cavities of a wroiight-iron gun become rapidly 
enlarged by use. In consequence of false welds and 
cracks in large masses of vvrought-iron a!id a spongy and 
irregular crystalline structure, it has been found impracti- 
cable to make reliable solui wrought-iron cannon of large 
calibre. In built-up cannon made of wrought-iron alone, 
the defects mentioned are obviated by flrat forming thera 
in small masses, as rings, tubes, etc., of good quality, and 
then uniting them separately. 

8. What ii cast-iron f 

A conjpound of pure iron and carbon. 

9. What are its qualities ? 

Its qualities are hardness, tenacity and cheapness. It 
haa, however, very little elasticity and ductility compared 
to wrought-iron and bronze. Its structure, even in large 
masses, is generally uniform andhomogeneons. It is used 
for making smooth boi-e cannon of large calibre, but it is 
not generally considered reliable for heavy rifled cannon. 

Note.— Steel w also a compound of iron and carbon in which 
tlie proportion of the latter seldom exceeds 1.7 per cent. 

10. Why was bronze formerly preferred for field 
pieces f 

This metal having greater tenacity and etrength tlcm 
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cast-iron, the ouly other metal then employed in making 
cannon, the pieces could be made lighter. 

11. In what respect doea cast-iron merit a preference ? 
It is less expensive than bronze, and is more capable 

of sustaining long-continned firing with larger charges; 
such cannon are, therefore, better calculated for the coii- 
staiit heavy firiug of sieges. 

Note.— In the sieges iu Spain, bronze guns could never snpiwrt 
a heavier fire tliau 120 rounds in twenty-four hours, and were 
never used to batter at a distflnce exceeding 300 yards; whereas, 
•with irou gmis, tliree times tliat number of rounds were fired with 
effect, frOm three times tlie distjince, for severa,! consecutive days, 
without any other injury than the enlai^emeut of their vents, llie 
comimrative power of C(jnducting heat iu iron and copper being re- 
siiectively as 3.743 to 8.932, tiiking gold at 10.000, it is evident that 
in practising with iron and bronze pieces of the same calibre, it 
would soon become necessary to reduce the charges ui broMe 
pieces, and also to increase the time between the discharges, to pre- 
vent their softening and drooping; while with iron, full charges 
and rapid firing may be kept up. 

12. What additional objection has been urged to bronze 
for cannon f 

The difficulty of fonning a perfect alloy, in con-r 
sequence of the difference of fusibility of tin and cop- 
per. 

13. What iron pieces are adopted for the land service f 
3, 3^, 4^, 10, and 12-in. rifled guns ; 13, 15, and 20-in. 

smooth bore (Rodman) |^ns; 8-in. howitzer; 8 and lO-in. 
siege mortars ; 13 and lo-in. sea-coast mortars. 

Note.— The Catling gnn, reeenky adopted, is made of steel, 
some of the smaller parts being of bitisB. 

The 8 and 10-in. smooth bore guns, the 24-pdr. Flank Defence 
howitser, and the 10-in. sea-coast mortar no longer belong to the 
iffstem, and no more are to be cast 

Ei^teriments, which promise to be successfnl, are now in pro- 
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gres!", with tlie view of convertinir the 10-in. smooth bore gmn, of 
whi«:h there i» a lar^e uninber on liaiid. hitu 8-hi. rifles, fitting 
to tlieni an internal tube of steel or wrouKht-inm after tlie plans of 
Palllser or Parsong in England. The 13-in. smooth bore, and the 
10 and 12-in. rifles may be resarded rs experimental Rnns. not 
more than two or three of eat^h khid having been cart. No niii^i^ea 
from experimental firing with thvm have yet been determined. 
The experiments conducted thns far witli them have been inOHtlyj 
with the view of terting different kinds of gHn{x>wder. No S^-in. 
rifles nor 15-in. mortars have jet been coustrutted. 

H. Whatarethekinclsofbronzecannminweatpre$entf 
12-pdr. field gun; 12-pdr. mountain howitzer; and the 
24-pdr. Coehorn mortar. 

15. What is a battery f 

This term i.s applied to one or more cannon, or to the 
place wlipre they are served. 

16. WkcU regulate the dirmnsionf of a piece f 

Its calibre and the tenacity and elasticity of the metals 
empbyed in its fabrication. Its thickness must be propor- 
tioned to the rariable action of the powder and projectile 
along the bore ; and the lenpftli is determined by experi- 
ment. The thickne.<t8 is greatest at the seat of the charge 
and least at or near the muzzle. The exterior surface of 
a gun of the most recent models is free from mouldings 
and ornaments, and the elements are curved instead of 
right lines. 

17. . Why is apiece made stronyer near the breech than 
tt tcards the tnuzzfe f 

Because the elastic force of the inflamed gunpovrder 
is there gi'eatest, constantly diminishing in intensity as 
the .space increases in whicli it acts. 

1 8. What is the length of a p iece f 

The distance from the rear of the baae-ring to the 
face of the piece. 
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19. What it the extreme lentjth f 

From the rear of the cascable to the face. 

20. What is ihe noviK of a piecef 

It includes the part bored out, viz. : the cylinder, th<» 
chamber (if there is one), aud the conical or spherical sur- 
face connecting them. 

In «// pieces of the la.'e models, viz.: those construct-^d 
in 1S61 and since, the bore is a cylinder, terminating at 
the bottom in a semi-ellipsoid. 

21. What it understooil by the calibre of apiece f 
The diameter of the bore. 

22. Ho:e do you ascertain the number of calibres in a 
piece t 

Divide the len^h of the cylinder, in inches, by the 
number of inches in the calibre. 

23. The number of ca'ibres being known, how do you, 
find the length of the cylinder f 

Multiply the number of calibres by the calibre in 
inches. 

24. What is meant by the siQiira of a p'ece f 
Artificial marks on the piece for detemiining the line 

of fire. 

25. How are the .t'ghfx determ'ne<l f 

Usually by means of the fjimner's level, when the 
trunnions are perfectly horizontal. 

26. Wliat is the line of mktal or the natural line of 
sight f 

A line drawn from the highest point of the base-riu^ 
or base line to the liighest point of the swell of the muz- 
zle, or to the top of the sight, if there be one.* 

* The line of sight nearest to the axis of the piece is tJie nalvrai 
line 0/ sight; the others are artificial lines of sight. 
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27. What »■« the axis of a piece f 
The central Hue of the bore. 

28. What ix the KATORAt angle of sight? 

The angle which the natural line of sight makes with 
the axis of the piece. 

29. What is the dispart of a j^iece f 

It is the difference of the semi-diameters of the base- 
ring and the swell of the muzzle, or the muzzle-band. It 
is, therefore, the tangent of the natural angle of sight to 
a radius equal to the distance from rear of the base-ring, 
or base-line, to the highest point of the swell of muzzle, or 
to the top of the front sight if there be one, mejisured 
parallel to the axis. 

30. Give the nommclature* of a piece. 

The CA8CABLE is the projection in rear of the 
breech, and is composed of the knob, the neck, and the 
/iUet. 

The BASE OF THE BREECH is the rear surface of the 
breech. 

The BABB-LiXE is a line traced around the gtm in 
rear of the vent. 

The BASE-RtxG is a projecting band of metal adjoin- 
ing the base of the breech, and connected with the body of 
the gun by a concave moulding. 

The BBKECH is the mass of solid metal behind the bot- 
tom of the bore, extending to the cascable. 

The REiXFOBCE is the thickest part of the body of 
the gun, in front of the base-ring or l>ase-line: if there be 
more than one rein/ rce, that which is next the base.-ring 

* Moiit ot this nomenclature applies only to cannon of the old 
pattern, the later modele having no moulding or ornaments, and 
tlie elements being curved instetid of right lines. 
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or base-line is called the first reinforce ; the other the second 

*riie REINFORCE BAND is at the junction of the first 
and second reinforces. 

The CHASE is the conical pai-t of the gun in front of 
the reinforce. 

The ASTKAOAl AND FILLETS are the mouldings at the 
front end of the chase. 

The CUA8E-RJNG is a band at tlie front end of the 

chase. 

The NECK is the smallest part of the piece in front of 

the chase. 

The SWELL OF THE MUZZLE is the largest part of the 
gun ju front of the neck. 

The FACE of the piece is the tenuinating plane pcrpea- 
dicular to the axis of the Iwre. 

The TKUNNiONS are two cylinders at or near the centre 
of gravity of a gun, which it is supj>oi"ted on its car- 
riage. The axes are m a line peipendicular to the axis of 
the bore, and, in our guns, in the same plane witli that axis. 

The RiMBASES are short hnders uniting the trun- 
nions with the body of the gun. The ends of the l inibases, 
or the shoulders of the ti unuious, are planes perpendicular 
to the axis of the trunnions. 

Note. — Bimbases are for the purjjose of streiigtbeiiiiig the 
triumions at their junction with tlie piece, and by forming nhouldeis, 
to prevent the piece from moving sideways in the triuiuiou beds. 

The BORE of the piece includes all the part bored out, 
viz.: the cylinder, the chamber (if there is one), and the 
conical or spherical surface connecting them. 

The CHAMBER in howitzers, and mortars of the old 
model, was the smallest part of the bore, and contained 
tlie chai-ge of powder. In the howitzers the ohiahiber was 
2 



14 



HAND-BOOK OF ARTDLLERY. 



cylindrical ; and was miitsd witli the large cylinder of the 
bore by a conical surface; the angles of intersection of this 
conical surface with the cylinders of the bore and chamber, 
were rounded (in pj-oflle) by arcs of circles. In the 8-in. 
siege howitzer, the chamber was luiited -with the cylinder 
of the bore by a spherical surface, in order that the shell 
mig t, when iiecfssary. be inserted without a sabot. 

The chamber is omittt d in a I ciuuion of tiielate models, 
the cylinder of the bore terminating at tlie bottom in a 
semi-ellipsoid. 

The MUZZLK, or mouth of the bore, is chamfered to a 
depth of 0.15 inch to 0.5 inch (varying witli the siz"of the 
b<jre), in order to prevent abrasion, and to facilitate load- 
ing. 

81. What h (he rem* 

The aperture through which fire is communicated to the 
charge. 

32. What is to be observed in reference to the diameter of 
the cent f 

It should be as small as the tise of the priming wire 
and tube will allow. 
3a. Why? 

As the velocity of the gases arising from the combus- 
tion of the powder is extrein-ly great, a large amount es- 
capes thi-ough the vent, which contributes nothing to the 
velocity of the pi ojectile. It therefore follows, that the ef- 
fect produced by a given charge will diminish as the di- 
ameter of the vent increases. Besides, on account of the 
increase of j ower in the current that escajMfs froifl them, 
large vents are more rapidly injured than small ones. 

34. What is the diameter of the vent f 

0.2 of au inch in all cannon. 

85. What M Ike position of the axis of the cent t 
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In the old niadels it was in a plane passing throug'h 
the axis of the bore, perpendicular to the axis of the trun- 
nions. In guns, and m howitzers having cylindrical cham- 
bers, the vent was placed at an angle of 8l»° with the axis 
of the bore, and it entered the bore at a distance from 
the bottom equal to one-fourth the diameter of the bore, 
'i'he vents, of which thei'e are two in mortars of late 
models and in the new Rodman guns, are in planes paral- 
lel to the plane i>assing through the axis of the bore, and 
perpendicular to that of the trunnions, and at a distance 
from it equal to one-half the radius of the bore. The vents 
are perpendicular to the axis of the bore ; the one on tha 
right of the axis is not bored entirely through to the bore 
by one inch. The vent of field and siege pieces is at right 
angles to the axis and iu the plane passing through it per- 
[)endicular to the axis of the trunnions. 

Note.— The obliqne position of the veut insured the pricking 
of the cartridge when it was not rammed completely home ; the per- 
liendiciilar position prevents the friction tube from being pulled 
out iu firing. 

36. ^ pA«f< are the qdabter-sights of a piece f 
Divisions marked on the upper quai-tei-s of the base- 
ring, commencing where it would be intersected by a 
plane parallel to the axis of the piece, and tangent to the 
upper surface of the trunnions. 

Note. — Not used in our sen-ice. 

37. To what me are the quarter-sights appl ed ? 

For giving elevations up to three degrees; but especial- 
ly for pointing a piece at a less elevation than the natural 
angle of sisjht. 

;58. What 'sa tange.\t scale? 

A brass platj, tlie lower edge of which is cut to fit the 
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base-ring- or base-line of the piece and ttle upper edga cut 
into notches for each \ degree elevation. It is ns^d in 
iwinting, by placinj? the lower edge on the base-ring or 
l>ase-line with the radius of the notch corresponding with 
the highest point of the base-ring or line, and sightin^j 
over the centre of the notch and the highest point of the 
muzzle or top of the muzzle sight. 

39. What is a brkech sight? 

An instrument having a graduated scale of tangents by 
means of which aiij' elevation may be given to a piece. 
Correctly 8peaking,'the breecli siglit gives the angle ma'i^ 
by the line of aim or sight with the axis of the piecfe. 
'j'he base of the breech siffhl is a plate of brass curved to 
fit the base-ring or line, the scale and slides are similar to 
those of the pendulum hausse except that a hole is made 
in the plate, instead of a not«h, to sight through. Breech 
sights are giaduated for no dispartSy'a front dght equal in 
height to the dispart being .screwed into the top of the 
muzzle; in the Rodman guns, into the seat provided for 
the purpose between the trnnuions. 

We have also breech sights, cylindrical in shape, which 
fit in sockets placed in the centre of or on the right side of 
the breech, the front sight being either between the trun- 
nions or on the r^ght trunnion. 

40. How are the dioixionx of the scale found f 

By taking the length of the piece, from the rear of the 
base-ring to the swell of the muzzle, measured on a line par- 
allel to the axis, and multiplying it by the natural tangent 
of as many degiees as may be required; and then deduct 
the dispart. Thus, for 5'' elevation, and the gun sup- 
posed to be 5 feet, or 60 inches long, multiply .08748, 
which is the natural tangent of 5°, by 60; the product 
gives 5.2488 inches; supposing the dispart to be 1 inch. 
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the graduating of the tangent scale will be 4.2488 inches. 

41. With what pieces we breech-s yhts usedf 
Guns and howitzei-s. 

42. WAai is « PENDULUM HAUSSE? 

It is a scale of sheet brass, the graduations of which 
are the sines of each quarter of a degree to a radius equal 
to the distance between the tuuzzle-sight of tlie ] iece, and 
the axis of vibration of tlie hausse, which is one inch in 
rear of the base-ring. At the lower end of the scale is a 
brass bulb filled with lead. The .^ 'ider w hich marks the 
divisions on the scale is of thin brass, and is clamped at 
any desired division on the scale by means of a screw. 
The scale passes; through a slit in a piece of steel, with 
which it 18 coifiiected by a screw, forming a pivot on 
which the scale can vibrate laterally. This piece of steel, 
terminates in pivots, by means of which the pendulum is 
supported cn the i^eat attached to the gun and is at liber- 
ty to vibrate in the direction of the axis of the piece, 
i'he seal is of metal, and is fastened to tlie base of tlie 
breech by screws, so t at the centres of the steel pivots of 
vibration shall be at a distance from the axis of the piece 
equal to the radius of the base-ring. 

A MUZZLE-SIGHT of iron is screwed into the swell of the 
muzzle of guns, or into the middle of the muzzle-ring of 
iiowitzers. The height of this sight is equal to the dis- 
part of the piece, so that a line joining its top and the 
pivot of the scale, which is the zero point, is parallel to 
tlie axis of the piece. 

Consequently, the vertical plane of sight passing 
through the centre line of the scale and the top of the 
muzzle-sight will be also parallel to the axis in any posi- 
tion of the piece; the hausse will therefore always indi- 
cate correctly the angle which the line of sight makes with 
2* 
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the axis. Each piece must have its own scale, geat, and 
muzzle-sight. This in.strumeiit is used with our field artil- 
lery which is served on rough and uneven ground. 

43. What is a gukn Kit's levei., or gunner^s perpen- 
dkuhr f 

An instrument made of sheet-hra-^s; the lower partis 
tut in the form of a crescent, the points of which are made 
of 8t*el ; a small spirit-level is fastened to one side of the 
plate, parallel to the line joining tlie points of the crescent, 
and a slider is fastened to the same side of the plate, per- 
pendicular to the axis of the level. 

44. What isitmeii/or? 

To mark the points of sight on pieces. 

By means of the bubble the feet or jwints of the cres- 
cent are placed on a horizontal line on the base-ring or 
base-line, the slider pu.'h 'd down until the point rests on 
the base-ring or line, and its position marked with 
chalk. 

45. What in a PLViiMKT? 

A simple line and hoh for pointing mortars. 

46. What is a gux.vkk's qi-adrant? 

It i.s a graduated quarter of a circle of sheet-brass of 6 
inches radius, attached to a brass rule 22 inches long. It 
has an arm carrying a sjiirit level at its middle, and a 
veinifT at its movable cud. To get a reqiiired elevation, 
the veniier is fixed at tlw indicat 'd degree, the braFS rule 
is then inserted in the bore parallel to the axis of tho 
piece; the gun is then elevated or depressed until the level 
is horizontal. 

There is also a graduated quadrant of worff. of 0 
inches radius, attached to a rule 2;). 5 inches long. It has 
a phnnh-lii'e and h It. which are carried, when not in use. 
in a hole in the end of the rule, covered by a brass plate. 
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47. What is an elevating akc, and its use t 

It is ail arc attaciied to t .e base of the breech paralle 
to the ratchets and gi-aduated into degrees and parts of a 
degree. A pointer attached to t .e fulcrum * points to t e 
zero of t'le scale wlien t!ie axis of t e piece is horizontal. 
Elevations and depressions are indicated by t ie scale. 

Besides t ' e graduations on t ie arc, t ie ranges (in 
\ ai ds) and tlie c arges for s .ot and shell are given. 

48. W/iat is the me of the cascaUe f 

To facilitate t e l.andling of the piece in mountingand 
dismounting it, and moving. it w .en off its carriage. 

4!). Of wliitt use are the tiunnioiis of a piece 1 

By means of tliem t e piece is attaclied to its carriage; 
and by being placed at or near t..e centre of gi-avity, it is 
easily elevated or depressed. 

5U. What were the dolphins of a pie e f 

Tw o 1 andles placed upon tlie piece witlt their centres 
over t e centre of gi'avity, by wliich it was mounted or 
dismounted. 

51 . Are they now in use in our service f 
No. 

52. What 's understood by the preponderance of a piece ? 
It is t e excess of weig. t of the jiart in rear of t e 

trunnions over t ut in front ; it is measured by the lifting 
force in pounds, whic i must be applied at t le rear of tlie 
kise-ritKj, at t e base-line, or at t e bottom of tne ratcliet, 
to balance t .e piece w.ien susp^iid^d freely on tlie axis of 
t.ie trunnions. 

o'd. Why was preponderance yiceti f 

It was supix>8ed to prevent t..e sudden dipping of the 

* It la so named in tlie Ord. Manual, but in the Heavy Artillen 
tuctUpaiid in Appendix Ko. 2 of tli& Uaud-Bookit is called tb« 
" ratchet-post." 
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muzzle, in firing, and violent concussion on t!;e carriage 
at t e breeclu 

KoTE.— Most of the heavy pieres of the late models hare no pre- 
ptmilemnce, the axis of the tninvlona intenectbig the axis of the piece, 
at the centre of gravity. Qeneral Rodmaii has shown that cannon 8o 
constructed do not sensibly change their position before the projectile 
leaves the bore, and thatacciuacyof lire is not affected. Ouns to bs 
east hereafter, are to have no preponderance. 

54. Whiit is bushing a piece of artillery f 

Inserting a jdece of metal about an incli in diamet^ 
(near the bottom of the bore), tlirougli the centre of uhidi 
the vent has been previously drilled. It is screwed in. 

55. What kind itf metal is used for buxhinr/ bronze pieces t 
Pure copper always, which is not so liable to run from 

lieat as g-nn metal. 

56. What w the object nf bushing a piece f 

To prevent deterioration of tlie vent, or provide a new 
one when t is i:a.s already occurred. 

57. J.I all new art illerff bushed f 
JSo, only rifled and bronize pieces. 
68. How are vents replaced t 

The vent-piece in bronze and rifled pieces h taken out, 
and a new one screwed in. In other piece&the vent is filled 
up by moHen sine, clay being placed on the head of a 
rammer, and pi*essed against tlie upper surface of the 
bore, so as to close the vent on the interior, and tlien the 
one on the right of the axis is boi"ed entirely t';rough, or a 
new one is bored two or three inches from the others. 
59. How is artillery rendered unserviceable f 
I. Drive into the vent a jagged and l:ardened steel 
spike with a soft point, or a nail wit! out a I ead ; bivak it 
off flush with the outer surface and cliucli the iX)ixit inside 
by means of a rammer. 
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n. Wedffe a shot in the bottom of the bore by wrap- 
ping it with felt, or bv means of iron wedges, using the 
rammer or a bar of iron to drive tliem in. 

III. Cause shells to burst in the bore of bronze guns. 

IV. Fire broken shot fi-oin them with lai-ge charges. 

V. Fill the piece with sand over the charge, to 
burst it. 

VI. Fire a piece against another, muzzle to muzzle, or 
the muzzle of one to the chase of the other. 

VII. Liglit afire under the chase of a bronze gun, and 
strike on it witli a .sledge, to bend it. 

VIII. Break oft' the triuinions of iron guns ; or burst 
them by firing them at a high elevation, with heavy 
cliaiges and full of shot. 

61). State how to unsp'ke a piece . 

If the spike is not screwed in or clinched, and the bore 
is not impeded, put in a charge of powder J of the weight 
(if the shot, and ram junk wads over it ; laying on the 
bottom of the bore a slip of wood, with a groove on the 
under side containing a strand of quick-match, by which 
file is communicated to the charge. In a brass gun, take 
out some of the metal at the u])per orifiice of the vent, and 
pour sulphuric acid into the groove, and let it stand some 
hours before firing. If this method, several times repeated, 
is not successful, unscrew the vent piece if it be a brass 
gun ; and if an iron one, drill out the spike, or drill a new 
vent. 

61. Explain how to drive out a shot tvedged in the 
hort 

Unscrew the vent-piece, if there be one, and drive in 
wedffes so as to start the shot forward, then ram it back 
affain in order to seize the wedge with a hook ; or pour in 
powder, ami tire it after replacing the veut-piec3. In the 
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last resort, bore a hole in the bottom of the breech, drive 
out the shot, and stop the hole with a screw. 

Note.— When a shot U jammed in a gun and cannot be rammed 
hmne to the cartridge, destroy the charge by ponnng water down 
the vent and ninzzle nntil the ingredients are dissolved, and cleared 
ont of tlte bore ; then introduce a small quantity of powder through 
Uie vent, and blow ont the shot 

62. Bxplcun how to vse a piece which has been spiked. 

Insert one end of a piece of quick-match into the cart- 
ridge, the other being, allowed to project from the muzzle. 
Apply the fire to the quick-match ana get oat of the way. 
VVhen quick-match of sufRcient length is not at hand, in- 
sert one end in the cartridge, the other projecting in front 
of the shot, and throw two or three pinches of powder 
into the bore, after they are rammed home. Place an- 
other piece of match in the muzzle, one end projecting out. 
The fire is applied without danger. 

63. What is sca'ing u piece of artillery f 

Flashing off a small quantity of powder to clean out 
the bore ; about ^ of the shot's weight. The practice is 
discontinued. 

04. How are cannon of On old models in our service 

marked f 

As follows, viz.: The number oftJie gun and the initials 
of the inspector'' s name on the face of the muzzle,— the 
numbers in a separate series for each kind and calibre at 
each foundry; the initial letters of the name of the founder, 
and of the foundry, on the end of the right trunnion ; the 
year of fabrication on the end of the left trunnion ; the 
foundry number on the end of the right rimbase, above the 
trunnion ; the weight of the piece in povnds on the base of 
the breech ; the letters U. S. on the upper surface of the 
|»iece, near the end of the reinforce. 
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Co. TTow are the new pieces marled f 

As follows, viz. : the number of the gun, the inttia's nf (he 
inspect name, and that of the f junrJry, the //ear of fab ica- 
tion. Mil the weii/ht of (he jikce in pounds on the face of the 
pi;-ce, iu a circle concentric with the bore, in letters and 
figures at least one Inch long; tlie numbers, in a separate 
s ries for each kind and calibre at each foundry; the 
fo ii'lrij )ium/ier, in small figures, on the end of the right 
rinil>;ts?, above the trunnion ; the letters U. S., in large 
cliaraeter.s, on thi upper surface of the piece, in rear, but 
near the trniniions. 

(i8. What marks are used to designate condemned 
pecesf 

Pieces rejected on inspection are maj-ked X C on the 
face of tiia muzzle ; if condennied for erronecms dimen- 
sions which cannot be remedied, add X 1) ; if by powder 
j roof, X P ; if by water proof, X W. 

67. What i.re the kinds of proof which arti'lery must 
undergo, before being received into the service f 

1st. They are gauged as to their several dimensions, 
interual and external ; as to ju.stness and position of the 
bore, the chamber, vent, trunnions, &c 

2d. They are fired with a regulated charge of powder 
and shot, being afterwards searched to discover irregulari- 
ties or holes produced by the firing. 

ad. By means of engines, an endeavor is made to force 
water through them. 

4th. They are examined internally, by means of light 
reflected fi'oin a mirror. 

XoTE.— The .selection of tlie metal is left now to the private 
foun(ier.s, and it is required that one gun out of a certain nnuiber 
sliall be selected and proved in the ordiiiary way, suid alterwards 
fir.d cuutiuuously 1000 service roonda ; if the result is satisfactory, 
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all other gnus must be made precisely like it. Every giin, however, 
muRt nndergo the asiial proof before being received into the 
service. 

68. Are brass cannon liable to external injury., caused btf 
seiv ce f 

Tliey jare little subject to such injury, except from the 
Itendiuf^ of the trunuioits sometimes, after long service, or 
heavy charges. 

Note.— Experiments at Fort Monroe show that brara gnxOf 
■when rifled, and tired with lar};e charges and heavT«hot, eximideH 
much that the i)rojectlle does not fcike the grooves. 

69. Whnl are the cauxes of internal injury f 

Internal injuries are caused by the action of the elastic 
fluids developed in the combustion of the powder, or by 
the action of the shot iu passing out of th» Inire. These 
effects generally increase with the calitesi? «f the piece. ' 

70. Name the principal iuju ■*) of the f^t kind. 

The cutting itway of the metal of the upper surface of 
the bore over the seat of the shot. 

71. Name thone of the sec ond kind. 

The lodgment of the shot, — a compression of the m»tal 
on the lower side of the bore, at the seat of the shot, which 
is caused by the pressure of the gas. in escaping over the 
top of the shot. There is a corresponding buir in front of 
the lodgment ; and the motion thereby given to the shot 
causes it to strike alternately on the top and bottom of tb^* 
bore, producing other enlaryements, generally three in 
number : the first, on the upper side a little m advanoj, 
of the trunnions ; the second, on the lower side about th i 
astragal ; the third, in the upper part of the muzzle ; it is 
chiefly from this cause that brass guns become tmservice* 
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able. Scratches, caused by the fragments of a broken shot; 
or the roughness of au imperfect one. 

72. When in a piece said to be honeycomheil f 

When the siu'face of the bore is full of small holes ancl 
cavities. 

73. To Khat is this due? 

To the melting and volatilization of a poi'tion of the 
tin ill the alloy ; tin being much more fusible than cop- 
per. 

74. How may the durabdihj of bronze guns be in- 
creased t 

By careful use, and by the precautions of increasing 
the length of the carti'idge, or that of the sabot, or using a 
mid over (he curtridge, in order to change the place of uie 
shot ; by wrapping the shot in woollen or other cloth, or in 
paper, so as to diminish the windage and the bound ng of 
the shot in the bore. In Jield guns, the paper cap which 
is taken off the cartridge should aJiwaya be put over the 
shot. ■ 

75. To what injuries are iron cannon svbjec'f 

To the above defects in a less degree tliau brass, excei)t 
tlie cori'osion of the metal, by which the vent is rendered 
unserviceable from enlargement. The principal cause of 
injury to iron cannon is the rusting of the metal, produce 
ing a roughness and enlargement of ths bore, and an in- 
crease of any cavities or honeycombs which may exist in 
the metal. 

76. How mag you judge of the service of an iron 
smooth bore gun ? 

Generally by the appearance of the vent. After about 
500 rounds the vent becomes enlarged to 0.3 inch, and 
should not be used any longer. In rifled guns the wear of 
the v"iit is about twice as great as in smooth bore guns. 
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77. What rules are laid down for the preservation oj 
artillery f 

Cannon should be placed together, according to kind 
and calibre, on skids of stone, iron, or wood, laid oh hard 
ground well rammed and covered with a layer of cinders 
or of some other material to prevent vegetation. In case 
of glim and long howitzers, tiie pieces should rest on the skids 
in front of.the base ring and in rear of the astragal, the 
axis inclined at an angle of 4° or 5" with the horizon, the 
muzzle lowest, the trunnions touching each other ; or the 
trunnion of one piece may rest on the adjoining piece, so 
that the axis of the trunnions may be inclined about 45* 
to the horizon ; the muzzle closed with a tonipion or plu||i 
of dry wood, w ell saturated with oil or grease ; the vent 
down, stopped with a greased wooden plug, or with putty 
or tallow. The pieces may be piled in two tiers, with skids 
placed between them exactly over those which rest on the 
gi'ound ; the muzzles of both tiers in the same direction 
and their axis preserving the same inclination. In case of 
shr rl howi'zers and vtnr am, the pieces shcnild stand on their 
nmzzles, resting on thick planks, the trunnions touching, 
the vents stopped. 

78. Wliiil I ddJliviial prefautio7hi should be t.hnerced in 
cane of ir n pieces f 

They should be covered on the exterior with a lacker 
impervious to water ; the bore and the vent should be 
greased with a mixture of oil and lullow, or of tallow and 
bee.fwax melted together and boiled to expel the water. 
The lacker should be renewed as often as neces.sary, and 
the gi ease at least once a year. The lacker and grease 
should be applied in hot weather. The cannon should be 
frequently inspected, to see that moisture does not collect 
in the boi-e. 
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79. What is niRBCT FiRK? 

Direct fire is where the projectile strikes the mark with- 
out touching the intermediate ground, the piece being aimed 

directly at the object. 

80. What it PLU.VGiN«f fikeV 

PhinjOfiug fire is w here the object is situuted below the 
piece. This fire is very eftVctive against the decks of vessels. 

81 . WJtat is the velocity of a projectile at any point of 
it>i fight? 

' It is the rate of motion of the projectile, and is meas- 
ured by the space iu feet which it would pass over in one 
stecimtl, of time supposed to move uniformly with this velo- 
city during the second. 

%'2. What is i.MTiAL velocity of a projectile t 

The velocifc >- at the muzzle of the piece. 

8:5. What is hkmaj.mng vel-city ? 

I lie velocity at any \m\\t of the flight. 

84. What .s TEK,Mi.\AL velocity f 

Tlie velocity with which it strikes the object. 

85. What is FINAL velocity of descent in airf 

The unifoi-m velocity With which a }a'ojectile moves 
when the resistance of the air becomes equal to the acceler- 
ating foi-oe of gravity. 



PARTI. SECTION n. 

ON GUKS. 
1 . What are guns ? 

Long cannon for firing solid as well as hollow projec- 
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2. Hoio are guni* denom'mafeil* 

Sometimes by the wiUj^lit of their respective shot ; biit 
usually bv th<j diameter of the bore in inches. 

3. Wliat are the pr n ipa! purls of n (fun f 

'I he cascable, breech, reinforce, cHase, muzzle, vent, 
and bore. 

4. How are f/uns cla<i.\fieil ? 

Into smooth bore and rifle cannon. 

5- Name the xmooth Imre q ms adopted for our service. 

12-pdr.: 15-in.; and 20-in. 

6. * Name the rifle ffunn at/opted f r nur service. 

3-in.j 3j-iu.; 4^-in.; 10-in.; 12-in.; and the Getling 
gun. 

7. What ii a rifle f 

A fire-arm having a number of spiral grooves cut into 
the surface of its bore for the purpose of giving the pro- 
jectile a motion of rotation about a Hue coinciding with 
the direction of its flight. 

8. What are the adv tit ges of thin rotation f 

It increases the ranq-e of the projectile by causing it to 
move through the air in the direction of its least resist- 
ance, and corrects the cause of deviation by distj'ibutiug 
it uniformly around the line of flight. 

9. WfttU are the leading system at present for rifle 
gum f 

1st. The Fr.ANGKD system, which embraces all projec- 
tiles npon the cylindrical portion of which are projections 
such as .«'t(^/."f or buttons, rih.i and flanges, which, in loading, 
are intended to be inserted into corresponding grooves in 
the bore of the gun. (the Lancaster. Whitworth and Sawyer 
systinis, and the French or the Woolwich systems.) 

* See NoTB to the answer to question 13, page 9. 
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2d. The Compressixg system, wh°re the projectile 
is larjrer than the bore and entering at th3 breech into & 
cliaiiiber larger than the rest of the bore is at the time of 
(lischai-^e squeezed or planed to fit the bore by the lands 
oi the rifling, (the Armstrong breech-loading system. ) 

;Jd. 'i'he Expansion system, in which the body of the 
] rojectile is generally of cast-iron and the rear a band or 
ciiliof some softer metal, as pewter, copper, or wrouf/Ut iron, 
w iiich enters the bore of the piece freely in loading, but 
wliich is forced by the discharge into tha grooves of the 
L iin, (the Parrott, James, Hotchkiss, Stafford, iScheukl, 
butler. Arrick and Blakely systems.) 

Note. — The expamion system is used on the most extensive 
fiv.lfi in the United States; in England it is ex{ierimeutal, and has 
III t been adopted. On the Continent it is scarcely recopiized. The 
I liiu of lifiiuy in the United States is lands and grooves of the 
-lui.e or nearly equal width. All tlie sUmdard army and navy 
projciti^es (except Sawyer's), viz: James', . otdiliiHs', Sehenkl's, 
l':jir(;tt't<and Stafford's are expandin!/ piojectUen; tliey may be used 
in any giui of proper calibre irrespective of the width or depth of 
the giooves. 

1 0. What determines the form of the spintl grooves f 
The angle which the tangent line at any point makes 

witli the corresponding element of the bore. Jf this angld 
be the same at every point, the groove is said to be uni- 
f rm. If it increases from the ijreech to the muzzle, the 
groove is called increwiing ; if the reverse, ilecreufiny. 

11. Describe the different modes of cutting the grooves? 
Ist. The barrel may have both a motion of translation 

and rotation, wldlst a stationary cutter pi-esses upon it. 

2d. The barrel may have only a motion of rotation while 
the cutting point is given a motion of translation. 

3d. The barrel may remaiu statiouary, and the poiat 
have both motions. 
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12. Which of these is the practical method of rifling a 
gun t 

The last; a rod armed with a cutter is moved by ma- 
chinery back aud forth in the bore, and at the same time 
revolved aroand its axis. If the velocities of translatiou 
aud rotation be both uniform, the grooves will be uniform ; 
it one of the velocities be variable, the grooves will l>e 
eitiier decreasing or increasing, depending on the relative 
velocities in the two directions. 

13. What is understiodbg iht term rvfiar? 

It is employed by gun-makers to express the inclina- 
tion of a groove at any point, and is measured by the 
tangent of tlie angle made by the groove with the axis of 
the l>ore. 
■ 14 To what is this tangent equal t 

To the quotient obtained by dividing the circumference 
of the bore by the length of one revolution of the spiral 
estimated in the direction of the axis. 

15. Has the most suitable inclinatun of grooves for a r'fle 
cannon yet been determined.? 

No ; a wide diversity of twists is employed by differe-iit 
experimenters. 

16. What metal is the 12-pdr.gun made oft 
Bronze. 

17. Descr'he this gvn. 

It is known as the Napoleon gun, and dates from 1 856. 
The bottom of the bore is a plane surface perpendicular to 
its axis and united with the sides (in profile) by an arc of 
a circle the radius of which is one-fourth of the diameter of 
the bore. The interior orifice of the vent is at a distance 
from the bottom of the bore equal to the same radius* Ith 
exterior is free from mouldings aud ornament. It han but 
one reinforce, and this is cylindrical, the exteiior tapering 
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uniformly fi-om the extremity of the reinforce to the 
muzzle. . ■ 

18. What metal is the 3-in. gun matle off 
Wronght-iion, and it is the only canucti of this metal 

in our service. 

1 9. How U it fnhr cated f 

By wrapping ]>lat«8 of boiler ii-on around an iron bar, 
so as to form a cylindrical mass of a j^iven diamot '.r, and 
]ilacing the whole in a furnace and brin^iiij^ it to a weld- 
\\i<r heat, and then passing it between roUfrs to units it 
solidly together. The trunnions are afterwards weldjd on 
and the piece bored and turned to tha proper size and 
shape. 

20. What M (he form of this gun f 

Its exterior is entirely free from moulding and orna- 
iiient, and is tlie same in general appearance as all the 
guns of the Rodman pattern. The bottom of the bore is 
a semi-ellipsoid. 

XOTE.— The model for the 3§-ineh rifle was adopted in 1870. It 
is t() be made of wronglit-iron or bronze, aud in its general ap- 
l)earanue will closely resemble the 3-in. rifle. 

21. Desciibe the Gatlinr/ i/un. 

The Gatling gun is a macijine gun. the 1-in. composed 
of six and the ^-in.* of ten rifled barrels of steel, made to 
revolve around a central axis, parallel to their bores, by 
means of a hand crank. As each barrel comes oppr site to 
the hopper on the left side of the cylinder, a seU-primed 
metal case cartridge falls into a groove of the cartridge 
carrier, is pressed into the breech by a plunger, and 

* This calibre ik to be rednced to .45 inch,, in order to use with 
it the projectile of tlie bieeuh-Iotidiug iniuikeL 
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lielil there nntil explodail by the firing pin. The eniptjf 
case i i withdrawn Iroiu the barrel by an extractor att.'ichea 
to the cylinder cuntiiiiiing the firin<y pin. With each rev- 
olution of the crank tlie 1-iu. guu fires ouco, and the J-iu. 
gun three times. 

2 J. Of what metal are the other ffunx made f 
Th?y are all made of cast-iron, and, with the exception 
of the 4^-in. gun, cooled from the interior after the phin of 
Oeu. Rodman. They are of the liodnian pattern, their 
exterior being free from moulding and omameut, and their 
l>ores cylindrical, terminating at the bottom iu a semi- 
ellipsoid. 

23. Upon what are guns mowated f 

On field, siege, bai-bette or casemate carriages. 

24. What projectiles are used w.th guns f 

Solid shot, shells, spherical-case, grape, and canister. 
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25. What guns have prepomferanre, and how mvch f 
12-ixJr. 105 lbs. ; S-in., 40 lbs.; 4^-in., 300 lbs. ; Gat- 
ling, ^-in. 45 ibs., 110 lbs. 

26. Jfotc is it in regard to the other guvs t 

They nre made without preponderance, their elevation 
and de|tression being efff cted by a lever, one end of which 
■works 111 a ratchet cut in the breech of the piece at right 
angles to the axis of the trunnions. 

27. Describe the grooves of the rifled guns adopted in 



Width of grooves. . 



Depth of grooves.. 



3-'n o 071; in. 

3M-in 0.075 " 

4J4-*n 0.075 " 



Twist of grooves. . 



50 " 
60, 70 or 80 ft 
42 in. 
6 ft 
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. 0.75 in. 



PAfiTI. SECTION E 

OSr HOWITZERS. 

1. What is a Howitzer ? 

A piece, of larger calibre than a gun of like weighty 
mounted in a similar manner, and firing at shorter ranges 

the same projectiles except solid shot. 

2. Haw are hptoitzers denominated f 

Either by the weight of the solid shot they would carry, 
or by the diameter of the bore in inches. 

'6. Name the hncitzers ejHployed in our semiee. 

♦ 24-pdr. Flank Defence, diameter of bore 6. 82 inches ; 
8-in., diameter of bore 8 inches ; and 12-pdr. Mountaiu 
howitiier. diameter of bore 4.62 inches. 

4. W/iich of these haw chambers f 

The 24-pdr.'Flank Defence ; and the 12-pdr. Mountain 
howitzers. These ai-e pieces of the old pattern. 

5. What form of chamber haoe these howitzers t 
That of a cylinder. 

6. Hoio is \t united with the cylinder of the bore f 
By a conical surface. 

7. Describe the bore of the 8-in. howitzer. 



* See N^OT£ to the answer to qnestion 13, page 9^ 
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It is a cylinder terminating' at the bottom in a semi- 
ellipsoid. 

8. What advantages are gained hj the employment of 
hotmtzers f 

They project larger shells than the guns with which 
they are associated, are well adai>ted for ricochet fire, the 
destruction of field works, breaking down palisades, and 
setting fire to buildings. 

9. What projectiles are med mth hmcitzers f 

Shells usually, spherical-case, canister, grape and ca]> 
casses. / 



Weight, in pounds 

Preponderance in pounds 

Extreme length, in inches 

Length of bore, in diameters 

Diameter of chamber, in inches , 

Length of do do - 

Senu-axis of ellipsoid (bottom of bore), in inches . 



2600 
380.00 



1476 
69.00 



'Exclusive of chamber. 

10. WAfff is the natural angle of sight in the 9-in. and 
2i.pdr. Flank Defence howitzer T 
One degree. 
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11, What is it in the 12-pdr. Mountain howitzer f 
Thirty-seveu minutes. 



PABT I. SECTION 17. 

ON MOKTAES. 

1. What is a MORT An? 

The shortest piece in service, the diameter of the bore 
being veiy large in proportion to its length. It is em- 
ployed to fire large hollow projectiles under great angles 

of elevation. 

2. What are the principal advantages obtained by the 
employment of mortars f 

Keaching objects by their vertical fire — ^such as a town, 
battery, or other place — whose destruction or injury can- 
not be* effected by direct or ricochet fire ; dismounting "the 
enemy's artillery ; setting fire to and overthrowing -works; 
blowing up magazines ; breaking tlirough the roofs of bar- 
racks, casemates, &c. ; and producing havoc and disorder 
amongst troops. 

3. What do you mean by vertical fire f 

That pi-oduced bj firing under high angles of ele- 
vation, in contradistmction to horizontal fire, or the ftrs 
of guns or howitzers under low angles. 

4. What are its advantages f 

The shell having attained a great elevation, descends 
with gre^t force on the object, in consequence of tlie 
constant' action of tlie force of gi*avity on it. 
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5. Why are morion constructed stronger and shorter than 

other pieces f 

Because greater resistance is required in consequence 
of the high elevation under which they are fired ; and were 
they longer, the difficulty experienced in loadiaig thent 
would become too great. 

6. Name the wuirtars in use in our service . 

8 and 10-in. siege mortars; 10* and 13-in. sea-coast 
moi-tars; and the 24-pdr. Coehoru mortar, diametur of 
bore, 5.82 inches. A 15-in. mortar has been adopted, but 
none as yet have been constructed. 

7. Have am/ of these morturs chambers t 
Yea, the 54-pdr. Coehorn, 

8. Whnt form of chamber has tit 

That of a frustum of a cone, superior diameter, 8 
inches, and inferior, 2 inches. 

0. What ii a chamber (f this form called t 
A Gomer chamber. 

10. Describe the bore of the other mortars. 

It is a cylinder terminating at the bottom in a semi- 
ellipsoid. 

11. What is the form of these mortars f 

The breech is hemispherical witli a ratchet cast on it to 
give elevation and depression by a lever acting in tlie 
i-atchet, the chase is cylindrical, and the trunnions, instead 
of being attached to the breech as in the Coehorn and 
other old pattern mortars, are opjx>site the centre of gravi- 
ty, thus doing away with preponderance. 

12. Hoio are mortars designated f 

Usually by the diameter of the bore in inches. 

13. How are mortars mountedt 



* See Note to the answer to question l.t i^ge 9. 
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The 2i-pdr. Coehorn on a bed of wood, the others on 
beds of wrought-iron. 

14. What is the object of mounting mortars on beds in 
preference to wheel cai Tiat/es f 

On account of the high elevation at which they are 
usually fired, when tlie recoil, instead of forcing the piece 
backwards, tends to force it downwards, and this tendency 
becomes so great at the higher angles that no wheel-car- 
riage could long sustain the shock. 



WEIGHTS AND DIMENSIONS OP MOBTAB8 AND MOBTAB BEDS. 





Sea-coast 


Sie^e. 






lo-inch. j 


j icwnch. 


S4nch. 


ft 


do. beds, do 

Entire length of each mortar, in 




1712c 
4140 

54.6 

2.7 


7300 
2456 

47.5 

3-25 


'313 
28.00 




164 
132 

16.32 

»i.5J 
4-2.5 


Length of bore of each mortar, in 








Semi-axis of ellipsoid (bottom of the 






7.50 


7.50 











* Exclusive of cliamber. 



15. What was the Ephouvette, awl for what was if 

t/«edf 
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It was a small bronze mortar, its chamber being a 
cylinder whose diameter was 1.5 inches, used for determin- 
ing the relative st'ength of gunpowder. 

16. To what puipoie was a stone-mortar applied f 

To throw stones a short distance, from 150 to 250 
yards ; and also 6-pr. shells from 50 to 150 yards. 

Note. —The lirin,!? of 6 or 12-pdr. shells from mortars of 
lai^e calibre snpersedes the wre of tlie Ktone-mortar. To 
lire these shells from such mortars we emplov a stron}; tub or 
half barrel, provided Avith two strong mjie l>andie«, and with two 
additioniU bottoms, to the lower of which a block of light, dry 
wood, of the diameter and length of tlie bore, is nailed, the end of 
tlie block next the charge being covered witli sheet iron. The fuzes 
of the shells are cnt, driven, uncapi)ed, and the sliells placed in tiers 
in the barrel, the fiues turned down. Tlie last tier is covered 
over with hay, which is ranmied to keep the projectile in plao«. 
After the charge of iiowder is init in tlie nioilar, and tlie proper 
elevation and direction given, the barrel or tub, loaded, is raised 
hytiie handles, the block wiped dean, and introduced into tlie bore 
and set home. 

17. In what manner were the stones di'rpnsed in this 
: morfar f 

They were put into a basket fitted to the bore, and 
placed on a wooden bottom which covers the mouth of the 
•chanibsr. 

1 8. What use is made of Coehorn mortars t 

They are fired either from behind entrenchments, like 
•other mortars, or they may accompany troops in effecting 
.lodgments iu towns and fortified places. 

19. What kind of projectiles are thrown from mortars f 
Shells, fire-balls, and carcasses. 

20. Hew rapidly may siege morlars he fredt 
Twelve times per hour usually ; and ij; case of need 

with greater rapidity. 
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PABTI. SECTION V. 



SEA-COAST ARTILLERY. 



1. What pieces constitute our sea-i oast artillery t 

* 13, 15 and 20-in. smooth bores ; * 10 and 12-in. rifles, 
and 10, 13 and * 15-in. mortars. 

Note.— The 24-pdr. flank defence howitzer, although no longer 
belonging to the system (!<ee Note at bottom of page 9;, is still em- 
ployed in several of our forts ou the seaboard. 

2. How are sea-coast pieces mounted f 

On barbette, casemate and flank casemate carriages ; 
and the carriage upon which tlie mortar is mounted — 
called its bed. These carriages do not subserve the pur- 
pose of transportation, 

3. Wliot disposition should be made of heavy rijle and 
smooth bore cantwn in a fortijication f 

The heaviest rifie cannon should be placed on the 
salients and flanks having an enfilading fire on a channel. 
Heavy smooth bore pieces should occupy the curtains and 
faces which bear directly on the channel. 

4. Hmo is the 2i-pdr. Jiank defence howitzer employed f 
In the defence of the ditches. Singly or double 

shotted canister should be fired from it. 'J'he Gatling gnn 
has been recommended as a desirable auxiliary iu 
special cases. 



* See NoTB to the answer to qaestion 13, page 9. 
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5. May Jield pieces he vsefully employed in a foi tifca- 
(ion f 

Yes ; particularly the 12-pdr. , to prevent a landing, or 
to fire in close engagements 4it the rigging and boats of 

vessels. 

0. Wfiat linds of fire are mostly emploj/ed f 
Direct, rico het and plungu>if tiros. The first should 
be used when the surface of the Water is rough, and the 
accuracy of the rebound cannot be depended on. In aim- 
ing at a vessel with direct fire, the piece should be pointed 
at the water line. 

7 . What is ( onsidered the mn ge of effective DIRECT fire t 
About one mile and a quarter. 

8. H'ftfit !A" interidi d to be effected by sea-coaxt mortarf f 
To strilie the decks of vessels, penetrating to the bot- 
tom and causing them to sink. 



PMTI. SECTION VI. 

SIEGK ARTILLERY. 

1 . What pieces comtittde our siege artillery t 
4^in rifle gun ; 8-in. howitzer ; 8, 10-in. and 24-pdr. 
Coehorn moAars. 

NfiTK.— The Parrott .^0-pdr. (4.2-ln ) rifle gun so extensively 
employed in onr service, is not a regulation grui, and does not, von- 
equeutly, belong to our siege system. IFor description of this gun 
f-e page IfSO.} 
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2. H uj are siege-gum mounted f 

Usually on tiaveliing-camages, with limbers. 

3. Of what number and land of pieces is a siege-train 
composed f 

This must altogether depend on circumstances ; but 
the following general principles maybe observed in assign- 
ing the proportion of different kindsi and calibres, and the 
relative quantity of other supplies, for a train of 100 
pieces : — 

Gpns. About three-fifths the whole number . . 60 
lIowiTZEKS. One-fourth 2a 

Mo„x.«,.jt!;;:S'°°°"'^''*: ; ; : 'i 

CoEHORX MoRTAKS. In addition to the 100 pieces . 6 



CARRIAGES. 



For guns and howitzers, one-fifth spare . . . 102 
For 10-in. mortars, one-sixth spare . . . .14 

For 8-ir.. mortars .4 

Mortar-to igom, 1 for each 10-in. mortar and bed, 

and for three 8-in. mortars and beds . . .14 
Wagons for transporting implements, intrenching 
and miners' tools, laboratory tools and utensils and 
other stores, each loaded with about 2,700 lbs., 

say . . .140 

Carts (carrying balls, &e., on the march) . . .50 
Park battery-wagons, fully equipped . . .28 

Park forges,4u. \y equipped 8 

Sling-carts, large 5 

'* hand ....... 4 
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DltAUGUT BOBSB8. 

For each gm and howitzer, with its caniage . . 8 

" Spare gun-carriage 6 

" Mortar- wagon . . . . , .8 

" Battery- wagon 6 

" Forge fl 

♦« Cart 2 

" Sling-cart, large 2 

Spare horses 1-lOth 

Total, about 1,900 horses. 



PROJECTItES AND AUHCKITIOX. 

(Solid shot, 1,000 to each piece. 
Grape and canisters strapped, 20 rounds to 
each piece. 
Spherical-case strapped, 30 rounds to each 
piece. 
Shells, 40 rounds to each piece. 

! Shells, 800 to each 8-in. howitzer. 
Canisters strapped, 5 to each. 
Spher. case strapped, 20 to each. 
600 shells to each 10-in. 
800 " " 8-in. 

200 " " Coehorn. 
Gunpowder, in barrels. 300,000 lbs. 

Computing for each 4^in. solid shot about one-teuth the 
weight of shot. 
" " shell, gra]>e, canister and case, one- 

tenth the weight of shot. 
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Computing for each round of howitzer am- 
munition, 5 lbs. 

" " round of 10-in. mortar 

ammunition, 7 lbs. 

'« " round of 8-in. mortar 

ammunition, 3 lbs. 

" " round Coehorn mortar ammunition, 

} lb. 

4. What is the best position for guns in order to make a 
breach f 

On the glacis, within 15 or 16 feet of its crest ; but if 
the foot of the revetment cannot be seen from thence, the 
guns must be placed in the covered-way, within 15 feet of 
the counterscarp. 

5. Jn what manner »kmld the fire of siege-guns be con- 
ducted in order to form a breach ? 

1st. Make a horizontal section the lengfth of the de- 
sired breach along the 8car|.), at one-third its height from 
the bottom of the ditch, and to a depth equal to the thick- 
ness of the wall. 

2d. Make vertical cuts through the wall, not further 
than ten ^-ards apart, and not exceeding one to each piece 
of ordnance, beginning at the horizontal section and 
ascending gradually to the top of the wall. 

3d. Fire at the most prominent parts of the masonry 
left standing ; beginning always at the bottom and gradu- 
ally approaching the top. 

4th. Fire into the broken mass with howitzers until 
the breach is practicable. • 

6. How long would it take to make a breach of 20 to 30 
yards in length f 

The time required to make a breach depends on the 
size of the breach to be made, the material of the scarp, 



including 
charge of 
shell. 
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the number ©f guns, &c. For a breach of 20 to 30 yds. in 
length, at 40 yds. from t!ie battery, 1500 shot of large 
calibre will be required, but when the battery is at a 
greater distance, a greater number of projectiles will be 



puetration. Thus at 500 or 600 yds. 9000 to 10,000 niav i 
be needed. 

7. How many discharges can an iron gun sustain f 
An iron gun sliould sustain tw elve hundred discharges, 

at the rate of twelve an hour ; but whatever may l>e th« 

rate of fire, it is deemed unsafe after that number of diah; 

charges. As many as twenty an hour have been made foil 

sixteen consecutive hours. 

Note.— Experiments at Fort Monroe, Va., ftom this to be ft 
safe estimate of the nnmber of discharges an iron can sustain, 
as two new motlel 10-in. eolumbiads were ftre«i, with charges of 14 
and 18 lbs. of powder, nearly 4000 times each. One of these pieces 
was cast hollow and the other solid under the direction of Captain 
Rodman of the Ordnance. In consequence of the ncti(m of the 
elastic force of the gases, dne to the combustion of the powder, in 
enlarging the vent, the pieces bad new v«uts bored in them some 7 
or 8 times. 



ON FIELD GUNS AND BATTERIES. 

1. What piecex cnnstifute our Field Artillenjt 

3 and Si-iu.'rifle guns; *^in. and *l-in. Catling; 

and the 12-pdr. smooth bore. 

•These calibres, by a recent decision of the War Deiiartment, 

are to be saperseded by one of .45-iacli, the same as that of the new 

rifle mnsket 



necessary, on account 
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rfKX.B QVUfB AXD B«TTR»IM. iff 

NoTR—Tlie la-pdr. monntaia howitier was fomeily dtUHed aa 
a field iHece, but in the new Field Artillery tactics it i» discarded 
as sucli> "the model for the 3^in. gau was ado]>ted in ISW. It is 
to be iniide of wtonght iron or bronze. No particulca-» tbis gui 
bave l>eett given. 

2. VHutt proportion of artillery should be allotted ts an 
army in the field t 

The proportion of artillery to other troops varies gen- 
erally between the limits of one and three pieces to lOOO 
men, according to the strength of the army, the character 
of the troops composing it, the strength and character of 
the enemy, the nature of country which is to be the 
theatre of the ^-ar, and the character and objects of tlie 
war. 

Hie army Gomtnaudcd by the Archdoke Charles in the campal^ 
of Aspem, Esling and Wa^m, consisted of 125,000 men, to whom 
wei» attached eighteen batteries, of brigade, thirteen of position, 
and eleven of horse artillery, bemg a proportion of one piece to 2(J0 
men. The French army for the invasion of Russia consisted of 
400,000 infantry, fjO.OOO cavahy, and 1200 cannon— one piece to 
383 men. General Dombrowslfi's division of COOO men on tlie 
Beresiua in 1812, liad twenty cumon— one piece to SCO men. The 
Prussian contingent under General D'Yorck,pf the grand French 
army for the invasion of ltiissi;s was 20,000 men and sixty Cfinnon 
—one piece to 333 men. In 1813, Na|)oleou had one hundred and 
forty camion to 30,000 men— one piece to 214 men. In 1815 his 
army consisted of 130.000 infantry, 20,000 cavalry, 300 cannon— one 
piece to 500 men. Marshal Berosl'ord, at the battle of Albuera, 
had 29,000 men and thirtv-two cannon— one piece to J)06 men. 
Marshal Soult, in the same action, had 2;5,000 men and forty 
cannon— one piece to 575 men. The French armies united on the 
Tormes, in 1812, amounted to 80,000 men and two hundred cannon 
—one piece to 400 men. The British army in the great Hamp- 
Bhiie campaign, 1871, consisted of 30,2:13 men and ninety cannon 
— one piece to 326 men. 
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8. What is a ^eld-battery* 

A certain number of pieces of artillery so equipped aa 
to be available for attack or defence, and capable of ac- 
companying cavalry or infantry in all theiT movements iu 
the field. 

. 4. How many pieces are allotted to a Jleld-batteryt ■ 
Four guns for instruction or for the march, or in a state 
of preparation for active service, and six for war. 

5. How in Jield or light artillery divided t 

Into Mounted Artillery which usually serves with in- 
fantry, and Horse Artillery, -whith ordinarily serves wiHa, 
cavalry. 

' Note.— The /oof, or Aeauj/ artillery/ of an army In the field, con- 
siets of such artillery troops as man the guns of position and the 
eiege train, and of those which escort an^ guard the amoiunition 
ana anpply traius of the artillery. 

6. In what respect does a battery of horse artillery differ 
from one of mounted artillery t 

The main difference consists in the cannoneers in a 
battery of horse artillery beins? mounted ; in rapid evolu- 
tions of mounted artillery they ai*e conveyed on tlie car- 
riages. 

7. What is tk" composition of a motjntep battery on 
the war establishment f 
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Kind of battery. 



Guns. j'J:Pf*«'"»°l™*«^ \\ 

Caissons • i ; 

Travelung Forges 

Battery Wagon 

Whole No. of carriages with a battery. . . 



Ammunition for 
6 pieces. 



Solid ^ot 

Canister 

Time shell . ; 

SheU , 

Percussion shell. . 
Case 



Total No. of rounds. . 



(6 to each carriage . . 
Spare horses, i-i? . 
Total..... 



Note.— Horse bntteriee on the war footing have/ow»- gnns. A 
battiery of Gatling guns has from six to ten pieoos. No. of solid 
shot for each J-in. Gatling gun ia 10,200, and for each 1-iu. Gatling 
gnn is 25t«2. Ammunitioi) is issued from the Arsenals, preimred 
for immediate use, and is packed in boxes, which are painted on 
tlie ontside different colors to indicate the contents. Those for solid 
shot are painted olives for shell, black; for case shot, fvd( iot 
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canister, lif/ht drab. The kind of ammunition is marked in whita 
letters on each end. The place and date of fabrication are marked 
on the iuidde of the cover. Tlie paper capt f<« shells ate stained 
btatdt ; ior spherical case red ; for diot not colored. 

8. What is the composition of a battery of mountain 
howitzers f 



Howitzers 6 

Gun-carriages 7 

Ammuuitioii-chests 36 

(48 rounds for each howitzer.) 

Forge and tools, in 2 chests ..... 1 

Set of carriage-makers' tools, iu 2 chests ... 1 

T'ack saddles and harness 33 

Horses or mules , 33 



9. What composes the Field-Park ? 

The spare carriages, reserved supplies of ammunition, 
tools, and materials for extensive repairs, and for making 
np ammunition, for the service of an army in the field, 
form the Field-Park, to which should be attached also the 
batteries of reserve. 

10. What determines the quantity of such suppVtesf 

It must depend in a great measure on the particular 
circumstances of the campaign. 

11. How is the ammunition which cannot he transported 
by the batteries carried f 

With the park ; in caissons, or in store-wagons. 

12. Do any other catriages and stores form part of iht 
Field-Park f 

Yes; spare gun-carriages, one to each field battery, 
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Spare spokes, 50 to each battery, 
Spare fellies, 20 to each battery, 
Spare harness, ) in 



Horse-slioes and nails, f boxes. 




store wagons. 



Gunpowder, saltpetre, sulphur, charcoal, laboratory paper, 
percussion-caps for small arms, friction primers for can- 
non, stiilf for cartridge bags, woollen yarn, cotton yarn, 
glue. 

l:J. Are my other nieces ever used for field service f 
Yes ; sometimes the 4^iu. siege gun, and the S-in. 
siege howitzer- 

Note.— Tlie 20-iKlr. Parrott gun was used during the war of the 
relielliou as a heavier field gim as well as for batteries of position. 

14. For what particular service are the different pieces 
most suitable f 

The siege pieces for batteries of position; the field 
pieces for followiag the movemeuts of infantiy and 
cavalry. 

Note. — ^These siege pieces should be placed on the weakest 
points of a line, and ou heights which either form a key to the 
position, or from whence the greatest and longest continued effect 
may bo produced. 

15. What are the peculiar advantages of Horse Artil- 
lery f 

Possessing, from their ligliter construction and 
mounted detachments, much greater locomotive powers 
than other field-batteries, they are especially adapted for 
following the rapid evolutions of cavalry, for sudden at- 
tacks upon particular points, and for supporting the ad- 
vance or covering the retreat of an army. 
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16. Him is n Jield gun mounted f 

UiK)n a four-wheel carriage, which answers for its 
transportation as well as for its service, similar to a siege 
carriage, but ligliter, and the limber carrying an am- 

mui)i1;ion chest. 

17. Where should a hattery he placed before the com- 
mencement of an fiction f 

As much as possible under cover, by taking advantage 
of banks, hollow-ways, buiUlinjrs, woods, &c. 

18. /s it advisable to move a battery at once into position 
in the field f 

No ; but if unavoidable, it should be masked as much 
as possible until ordered to open its fire. 

19. }low should a batter;/ be marked f 

If practicable, by covering it with cavalry, in prefer- 
ence to infantry, as the former does it more effectually, 
and is sooner moved out of the way. 

20. In commencing an action^ hoie should the fire of a 
battery be direc ed f 

When the enemy is in line, the fire should be directed 
over the whole line, and not upon the real points of attack; 
but when in colunin, ready to advance, it should be con- 
centrated upon the real ix)ints of attack. 

21. How should batteries be placed in relation to the 
troops with which they are acting ? 

Upon the flanks of a line, but at such a distance as not 
to impede its movements, and at the same to be unfet- 
tered in their own ; the artillery may thus represent the 
faces of a bastion, and the line of troops the curtain. 

22. h the front of a line of troops an advantageous posi- 
tion for a field-battery f 

On the contrary, it is the worst possible, as offering a 
double object to the enemy's fire, and greatly obstructing 
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the movements of the troops ; while a position in rear ia 
nearly as bud, as the fire might seriously injure, or at 
least, greatly disquiet them. 

2;3. In supporting an attack what precautions are neces- 
sary f 

The battery should be carefully kept clear of the in- 
tended line of march of our own troops, and such points 
occupied as may afford the greatest annoyance to the 
enemy. 

24. How should batteries he disposed with regard to tlie 

enemy's troops f < 

Generally so as to secure a cross fire on his position, 
and on all the ground over which he moves to the attack, 
endeavoring to take him at all times in the direction of his 
greatest dimensions; that is, obliquely or in flank when iu 
line, and in front when formed in columns. Moderate 
heights, commanding as much as possible the surrounding 
coimtry, should always be taken advantage of, but not 
such as may prevent operations in advance if requir(}d. 

25. Is it imperatively ne essary to confine positions for 
fidd-halteries to the flanks r/a line f 

When, from particular circumstances, the front of the 
army is too extended, and unavoidably divided into two 
lines, it may become necessary to place one or more bat- 
teries in the centre, if those on the flanks are unable to 
sweep the whole front ; but great care must be taken not 
to impede the advance or retreat of the troops when re- 
quired. 

26. Should the fire of field batteries be carried on at the 
same uniform rate f 

Certainly not ; the destniction of the enemy being the 
object, it follows that at disfcint ranges, a greater degree 
of care is required in pointing the guiis ; tne fire is slow 
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and steady, and increasing in rapidity as the enemy ad- 
vances, without however impairing its precision- 

27. Should the fire of field-batteries be carried on in 
galvoes or otherwise t 

Never in salvoes ; but in a regular manner, well sus- 
tained, and with distinct intei-vals between every round, 
commencing slowly, and increasing in rapidity as the 
range diminishes. 

28. Is the fire of batteries more efficacious when dis- 
persed than when concentrated? 

The effects of the fire will be in proportion to the 
puniber of guns brought together, and therefore, in order 
to strike a decisive blow, this should at once be done. 

29. What projectiles are used with field guns f 

With the 12-pdr., solid shot, shells, spherical case and 
canister ; with the 3-in. gun, solid shot, canister, time shell, 
percussion shell and case ; with the ^-in. Catling, solid 
shot ; and with the 1-in. Catling, solid shot and canister. 

30. At what distance from the enemy should the several 
kinds of projectiles be employed with field battery pieces f 

Solid shot from 350 yards and upwaids ; spherical case 
from 500 or GOO up to 1000 yards, although it may be 
used within the first range ; and canister within 350 yards 
or up to 400 against extended formations, the rajddity of 
its fire increasing as the range diminishes. Within 200 
yards, two canister projectiles with a single cartridge do 
most execution . 

31. Upon what dees the kind of projectile to be used de- 
pend f 

Upon the character of the object fired at. Percussion- 
shell is emjiloyed against troops in line or column, and 
against artillery; in opening fire, it is always used to get 
tiie range, the puft of smoke from the explosion of the 
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projectile, showing the exact striking point, Ths time- 
shell, or shell with the time-fuze, is used against earth- 
works, buildings, block-houses, shipping, and combustible 
ni'tterials ; the fuze is cut long. Case-shot is chiefly used 
against troops, and should burst from 50 to 75 vards in 
front of the object, and from 15 to 20 feet above it. 
Neither shells nor case should be fired at rapidly advanc- 
ing bodies, as for instance, cavalry charging. As batteries 
can no longer move up to short range of troops and open 
fire with canister, its use oifensively is entirely ended. 
On the defensive, it will oftenest come into play in repel- 
ling charges, and assaults ujwn earthworks or fortified 
positions. S jlid shot is employed for percussion and pene- 
tration; with rifled guns it may be dispensed with, Case- 
shut without fuzes or with fuzes uncut, being used in its 
stead. When necessary to fire over other troops, solid shot 
or shell (preferably percussion), should be used; case or 
canister never. 

32. For what are GafUng batteries best suited f 

For defensive operations; in action they are posted, 
as a rule, to defend important positions of tiie lim ; iffen- 
sively, in attacks of intrenched works, etc., when they can 
fire over the assau ting columns, they may be used to 
silence the enemy's guns at the moment of attack, and to 
cover the retreat ol the assailants, if driven back. If 
practicable, these batteries should be always posted under 
cover. They are peculiarly fitted for the defense of in- 
trenclic:! positions, villages, roads, defiles, and bridges; for 
covering' the embarkation or debarkation of troops, or the 
crossing of streams. They should be employed for ordinary 
stret't-fightiug. 

33. What number of rounds can bejired from a S-in.,. 
or 12-pdr. in a minute t 
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Two solid shot or case, or three of canister. 

3i. Whi/ are mi>re roundi of canister fired in a minutt 
than of xolid shot or case? 

Because -the latter are fired at greater distances tlian 
canister, and require the piece to be carefully aimed, thus 
requiriug more time. 

35. What u< the smalUst number of guns that may with 
safety be employed in the face of an enemy f 

Kever less than two, iu order to secure A oontinaous 
fire ai)d rautual support. 

36. Is the practice of employing field-battmiea against 
those of the enemy recomviended f 

Only under peculiar circumstances; as for instance, 
when his troops are well covered and his guns exposed, or 
their fire very destractive. 

. Their fire should be directed principally against columns 
of attack, and masses, or upon positions which are intended 
to be cai'ried. 

87 In what time cotiid a battery come into action in the 
field 1 

It could come into action and fire one round in 25 sec- 
onds, timing from the order »« actiou front, " to the discharge 
of one piece. 

38. Suppose cavalry to be advancing to attack infantry, 
and first observed at the distance of a mile, passing over the 
first half mile at a trot ; the next quarter of a mile at the 
manceuvring gallop, and the remaining distance at an in^ 
creased gallop, terminating leitlt the charge; occupying 
altogether about six minutes: during the last 1500 yards of 
their advance how many rounds per piece might a bcUtery 
fire in that time t 

Eleven raunds with effect, thus : 
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From 1500 to 650 yards . . .3' 32"— case . , . 7 
" 650 to 350 . . . . . 0' 48"— solid shot . . 2 
" 350 to close quarters . 0' 34" — canister . , 2 

39. What number of rounds could a battery fire against 
in fantry, supposing them to pass ooer 1500 yards in about 1(J^ 
minutes* 

Tliirtv-six rounds with effect, viz. : 
From 1500 to 650, quick step 9' 45"— case . . 19 
" 650 to 350 " 3' 50"— solid shot . 7 
" 350 to 100 «' 2' 30"— canister. . 8 



40 Should the enemy attempt to force the passage of a 
river, what is Ike best position for artillery to opj^ose it f 

Wherever the best cross fire can be obtained in order 
to obstruct and harass him as much as pcssible; and if he 
has succeeded in passing over any portion of his troops, it 
should be directed against their formation. 

41. W/mn the enemy is making the passage of a river in 
retreat, where should your guns be posted f 

In such a position as to bear upon the batteries that 
cover the retreat, and also upon his bridges. 

42. In forcing the passage of a river lohat is the most 
advantageous position for artillery f 

The bridge being generally laid in a re-entering angle, 
batteries should be posted on each side of the bridge, 
and xar enough from it to secure a cross-fire on the oppo- 
site bank. 

43. Should the indiscriminate expenditure of ammunition 
be permitted in the field during action t 

Upon no account; ammunition should at all times be 



100 to close 
quarters. 



double time 
and the charge. 
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oarefully husbanded, particularly ab the commencement 
of aa action, as the want of it at the close may decide the 
fate of the day; it »ho\ild also be sparingly used in 
skirmishes and minor aifairs, especially when at a dis- 
tauce fi-om supplies, or in anticipation of a general action. 

44. When should Ihe reserve he employed t 

When a particular point of the line requires additional 
support, a favorable position is to be seized, an impreasion 
haes been made on the line by the enemy, a forward or re* 
trogade movement is in contemplation, or when a deter- 
mined attack is to be made on him, then the reserve should 
come up and take part in the action; and it is of the 
utmost importance that this should be done aa expedi- 
tiously as circumstances will permit. 

45. Where should thf. reserve be placed previous to an 
engagement f 

In rear with the second line, out of the range of shot, 
and as little exposed as circumstances will admit, but 
always in such a position as to have ready access to the 
front or rear. 

46. Should guns be lightly abandoned before an enemy f 
Never until the vehy last KXTHEMirr. An artillery- 
man must never forget that his gun is his proper arm; 
that here lies his strength; that here is his post of honor 
and duty; also, that the last discharges are always 

THB MOST DE8TRDCTIVE, and MAV POSSIBLY IK80KE 
THE 8AFETT OF THE WHOLE AHMY, OR TPKX THK TIDE 
or VICTORY IN TIIKIR FAVOR. 

47. What IS the position for cavalry when placed in sup' 
port of a haftery * 

On its flank, about the distance of 100 yards, and an 
much concealed as possible. 
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POINTING GUNS AND HOWTTZEBS. 

1. What is meant bt/ the term TOiKrrsG a piece t 

To point a piece, is to gfive it such a direction and 

elevation, or depj'ession, that the projectile may strike the 

object. 

2- When a projectile is fired from a piece, by how ntanj 
forces is it acted onf 

By three — Ist. The impulsiTe force of the powder 
which urges it forward. 

2d. The resistance of the air, which tends to stop it 

3d. The force of gravity, which causes it to descend. . 

3. Why is it necessary to gioe a certain degree of eleva- 
tion to a p iece f 

Because a projectile describes under the action of the 
abo'.-e forces a curve called a trajectory, which is situated 
below the prolongation of the axis of the piece, the extent 
of its departure from this line iucreasiiig with the time of 
flight. Therefore, the more distant the object, the greater 
must be the elevation to enable the projectile to reach it. 

4. How is the direction given to a gun or howitzer f 
By directing the line of metal upon the object. 

5. How is the eleration or depression given f 

The ele%'ation or depression, which depends upon the 
charge, the distance, and the position of the object above 
or below the battery, must be ascertained from tables or by 
experiment, and the proper degree given by means of in- 
struments. 
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6. When win tie object be struck by merely directing (he 
line of metal upon it f 

But in one case, — when it is at point-blank distance. 

7. How must the line of metal be directed for all ranger 
legs than the, point-blank range, in order to strike itf 

So as to pass below the object. 

8. Give a simple rule for fil ing at objects within point- 
blank. 

Add to the point-blank ransre the difference between 
it and the required range, set ths scale to the elevation 
corresponding to this sum, as sliown by tables of firing. 
Then aim the gun directly at the object; now apply the 
scale, and observe where the visual ray of the scale, or line 
of sight or aim strikes the ground, and baring noted this 
point, aim the gun directly at it. 

Reasons for this rule. When the gnn is aimed directly 
at the object, the elevation in too great by that to which the 
scale is set. The line of sight or aim of the scale there- 
fore detin-raines a point on th3 gi-ound corresponding to 
the required depression. This supposes the elevation to 
increase uniformly with the range, and the rule gives only 
approximate results. 

Likewise, if the elevation be less than can be determined 
directly by the breech sight (as for instance, if the lowest 
mark on the scale be 2°, and the desired elevation be ^''), 
sight the pit!ce at the lowest degree on the scale, then add 
to this its excess over the required elevation, run the slide 
up to this number, and note the point or object on the 
ground which the new line of sight strikes, then run the 
slides back to the lowest degree on the scale and aim at tlie 
point last obtained and we have the desired elevation. 

9. How must the line of metal be directed for ranges 
grea'er than the point-blank range, in order to strike it t 
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Above it. 

10. When the line of metal pauses over the object, tehat 
instruments must be employed f,r giving the proper eleoutiont 

The gunner's quadrant, or the breech-signt. 

11. How is the quadrant uxed f 

After the direction has been given, the qaadrant is ap- 
plied, either by its longer branch to the face of tlie piece, 
or this branch is run into the Jbore parallel with the axis, 
or it may be applied to the upper surface of the lock- 
piece, making the allowance due to its inclination with the 
axis of the piece, which ought to be previously determined, 
and the elevating screw turned, or the quoin adjusted, 
until the required degree is indicated. 

12. How is the b. eech-sight useUf 

It is first set to the elevation corresponding to the dis- 
tance as given by tables of ranges ; it is then applied to 
tlie highest point of metal on the base ring, or placed in 
the socket on the breech, and by the elevating screw, or 
quoin, the notch of the breech-sight, the highest point on 
the swell of tlie muzzle or front flight, aud the object, are 
brought in the same line. 

13. What is a line thus determined called f 
An artificuvl line of sight. 

14. In the absence of instruments, how may the elevation 

be given f 

By placing one or more fingers of the left hand upon 
the base-ring, perpendicular to the axis, and using them 
as a breech-sight. 

Note.— In practice, it is well to fire two or three shots to de» 
termine the range experimentally, as it is affected by divers causes 

15. Should the line of metal be always directed in the ver- 
ti at plane passing through the object f 

Jso ; as in practice there are circumstances (as, for iu- 
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Btance, 9, strong wind blowing across the field of fire) which 
Will cause a ball to deviate from this plane, it follows tliat 
k» strike the object, in such a case, the line of metal must 
be directed to its right or left ; the gunner judging of the 
distance by observing the striking of the projectile. 

Note.— The excentricity of a pplieriwil projectile caupes it to dtv 
viate. If tlie projectile be so placed in tlie bore that its centre of 
gravity be to the right of the axis, tlie deviation will be to tlie right: 
ff to the left of the lixfg, the deviation will be to tlie left ; if placed 
above, the range will be increased, and if below, diminished. The 
rotation of the earth on its axis is another canse, arising: from the 
fact that points of the enrtlt's siuface not in the i^anie parallel of 
latitude have different rotsiry velocities, and that a projectile car- 
ries with it the velocity of the iwiut of departure. It is found that 
a projectile, from this cause, will devinte to the right, ui the aor- 
tiieni heinisjihere, no matter in what dijection it is fired, the dis- 
tance dependuig on the latitude of the place, and on the range and 
time of Binht A 12-inch shell of 200 lbs. weight, fired under an 
anjiie of 45°, and havhiff an initial velocity of JX)0 feet, will deviate 
15 to 20 feet to the ri>.'ht of the object Bifie-projectiles have a de- 
viation peculiar to themselves called drift, which is a constantly- 
increasing divergence from the plane of fire, in the direction of the 
twist of tiie grooves. If the bore be grooved with a right-handed 
twiet, so that the projectile rotates from left to right, the drift is to 
the right ; if the twist be left-handed, the drift is to the left The 
twist being right-handed in all rifled guns in our service, the devi. 
ation due to drift is corrected by pointing more or less to the left, 
depending upon the range. 

16. Is the line of metal a permanent line under all circum- 
Slances ? 

No ; in batteries for garrison and sea-coast defence, 
where the platforms are fixed, the line of metal may be 
considered as nearly permanent ; but with siege guns, 
which are mounted on travelling cari iages, the wheels of 
which are liable to vaiy in position from unevenness of 
l^oand, or unequal settUug in newly constructed platforms, 
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this line is constantly clianginsr. It approximates the 
higher wheel in proportiou to the difference of level be- 
tween the wheels ; and hence, to secure the greatest accu- 
racy of fire it must be frequently verified ; the old marks, 
if not found correct, should be erased and new ones sub- 
stituted. 

17. When the notches or sights, which are sometimes made 
upon the base-ring and swell of the muzzle in field guns, for 
a ming the piece are used, how it the error of direction rem- 
edied when the wheels are not i?i the same level f 

The jiece must be aimed more or less to that side 
which corresponds to the higiier wheel, according to the 
inclination. 

Note— For iiiatance, supposing the left wheel to be the higher 
wheel, the marked line of si;/ht i)i'olo)iged passes to the left of the 
vertical plane of fire, and if the piece be aimed by that, the projec- 
tile would go too far to the right, or ou the side of the lower wheel. 

18. When the elevation or depression has once been ascer- 
tained for any given distance^ how may the firing at that dis- 
tance be facilitated t 

By noting some point on the elevating screw or quoin ; 
adjusting some fixed measurement from a point on the 
stock to another point ou the under side of the breech ; 
or by a chalk mark drawn across the face of a trunnion 
and its cori-esponding cheek. 

19. When firing either within or beyond pointMank range, 
may remarkable points on the ground be taken advantage of, 
in order to furnish an object to aim atf 

Yes ; some fixed object may often present itself which 
■will serve as a point upon which to direct the line of metal. 
No means should be neglected that may tend to secure ac- 
curacy of aim ; for the shot that is thrown away by care- 
lessness iu pointing, had bfettar not be thrown at all. 
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20. How may precision of fire he secured at night f 
When a fixed object is to be nred at by night, the piece 

should be directed during tlie day, and two narrow and 
well-dressed fitrifis* of wood laid on the inside of the 
wheels, and two others outside of the trail of a siege car- 
riage, and nailed or screwed to tlie platform. In case ol a 
barl>ette carriage, the traverse wheels should be chocked in 
the proper position. To preserve the elevation, measure 
the height of the elevating screw above its box, or take 
the measure between a point on the gun, and another on 
the stock ; cut a stick to this length and adjust the gun on 
it at each fire. 

21. Shoufil night-firing with GUNS he limited f 

Yes ; it should be limited to a small number of rounds, 
as it consumes ammunition to little advantage. 

* To prevent injury to the strips from the recoil, they shonld be 
naiied at snch a dLstauce from the carriage that the space can be 
filled up with a strip that can be lemored before firiog. 



POmTlNG MOKTARS. 



6S 



PART fl. SECTION H. 

POINTING MORTARS. 

1. What ix the general rule for pomtimj mortors f 
First give the elevation, and tiieu the' direction. 

Note. — In sea-coast mortars mounted on beds witli eccentric 
axles, the direction Hhould be first given and afterwards the eleva- 
fi'ii), as the tfiMer would be changed by thxowutg the eccentric axla 

nvX of gear.. 

2. 1 1 1. w i» (he elevation gioenf 

The quadrant is applied to the face of tlie piece and 
the breech raised or lowered, until the requii-ed number of 
degrees is indicated, b3' embaniug with the iron elevating 
bar, through the fulcrum, iu the i-atchefe? of the mortar. 

ii. Are the same means employed for g ving mortan 
their direction as those which are used with guns and howU- 
zers ? 

No; because mortars are usually masked from the ob- 
ject to be struck, by an epaulment or parapet. 

4. To tehat are all the methods employed for giving the 
direction to mortars redu< ed t 

To determining practically two fixed points, which shall 
be in line with the piece and tlie object, and sutBciently 
near to be readily distinguished by the eye. These points 
being covered by the plummet, determine a vertical plane, 
which, when including the line of metal, becomes the plane 
of fii-e. 

6* 
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6. What is the simplest manner of directing the mortar t 
By means of poinlinff-wires. 

6. Describe this method . 

The two fixed points required are determined by j^ant- 
ing two wires upon the epaulnient, one upon its crest, and 
the other about a yard in advance of it, both as nearly as 
possible in the vertical plane passing through the centre of 
the platform and the object. The points being thus estab- 
lished, the direction is given to tlie mortar, by causing a 
pluiumet held in rear of it, to cover the wires and the iiue 
of metal. 

7. In what respects is this method defective f 

Both in accuracy of aim, and the liability of the 
wires being deranged by the shots of tbe enemy or by 
other causes. 

8. Give a better method. 

By means ol pointing-stakes, by which one of the fixed 
points is establisned upon the crest of the parapet or at the 
foot of the interior slope, and another in rear of the piece. 
Then by a cord called the pointing-cord, stretched between 
these two points, with the plummet suspended from it, a 
vertical plane is determined with which the line of metal 
is made to coincide. 

9. How are the stakes planted f 

A stake, a foot or more in length, is driven into the 
crest of the epaulment, as nearly as practicable in the 
vertical i>lane of fire passing through the centre of the 
platform;* sighting by this stake, another long one is 
planted, three or four feet in front of it, in line with the 
object. To this stake the cord is temporarily attached, 

* When the mortar is mounted on a centre pintle carriage, the 
vertical plane passuig through the centTe of the pintle, the object 
to be reached, and the line of metal, determines the plane of fire. 



and stretched by the first stake, just graein^ 1^ to a point 
OH the ground, one yard in rear of the platfofni. At this 
jioint a third stake is driven. The cord is i-etnoved from 
the s r eond stake, which may now be taken away, and per- 
manently attached to the first. 

10. IIoio w the mortar directed f 

The cord is stretched to the rear stake, and as near the 
muzzle band as possible, with the left hand, while the 
p umrnet is suspended against it with the right; or the 
plummet may be attached to the cord, just in rear of the 
mortar. The line of metal is then brought into the plane 
of these two lines. 

11. How does it appear that the mortar is thus PROPERLY 
directed f 

Because the cord, the plummet, and the line of metal, 
are evidently in the vertical plane of fire. 

12. What is done in case the shell should strike constantly 
to the rigU or left of the object f 

The pointing coi-d is shifted to some notch on the point- 
ing hoard, to the right or left, until the shell falls at the 
desired point. 

13. Describe the pointing 1)0 ird. 

This is apiece of wood one foot long, two or three 
inches wide, and one inch thick, having a notch cut iu the 
middle of one side, to fit on the stake and which is gradu- 
ated into equal divisions from its middle. When not in 

use, the pointing cord may be wound on it. 

14. Describe another mode of planting the pointino- 

BTAKKS. 

The mortar being placed upon the middle of the plat- 
form, the gumier mounts upon it, and suspends the plum- 
met in front of the muzzle, covering the object. Where 
the plummet thus suspended cuts t£e crest of the epaul- 
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ment, the first stake is driven. A second stake is then 
driven in tlie same line between the moi-tar and the epaul- 
ment. The pointing cord beiuf» attached to the first stake 
and stretched to the rear, over the point where the phim- 
luet touches the top of the mortar, determines the point 
on the ground at which the rear stake is driven. The first 
stake is then removed, and the oord attached permanently 
to the second stake. 

When the object cannot be seen from the raortar, owing 
to the interposition of sonie obstacle, as a parapet, or a 
hill, two persons in sight of each other, one of whom faces 
the mortar, and the other the object, must by successive 
changes of position, ^ace themselves in the vertical plane 
of fire, and at the points thus determined, stakes must be 
driven, one of which will serve as the object. 

15. How may precision of jire he secured at night with 
mortars f 

The direction is preserved by nailing or screwing two 
boards to the platform outside of the checks, and the ele- 
vation by drawing a line across one of the trunnions, or by 
iiwerting a wedge-shaped block of the proper inclination 
below the mortar and the fi-put transom or step. 
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PART in. 

C II A R G E S. 

1. What is the charge of a piece nf artillery f 
The powder with which it is loaded. 

2. In what manner are the charges of mortars reffu^afedf 
The charges vary with elevation ; or if the elevation be 

fixed at any particular angle, they must be determined by 
the range. 

3. What are the charges for field pieces t 
See Table below. 

4. What are the charges for heavy guns and howitzers f 
See Table, page 70. 

5. What are the greatest charges of the sea-coast, siege, 
and coehom mortals f 

See Table, page 70. 

6. W/iat charge in used for projecting ^re-halls from 

mortars f 

One twenty-ffth of the weight of the ball. 



CHARGES FOR FIELD PIECES. 



Piece. 




3-5-in. 


Gatlins. 


X2-pdr. 


3-in. 


Half-inch. 


I -inch. 


Powder used 


Mortar. 


Mortar. 


Musket. 


Mortar. 


Mortar. 


Shell. 
Case-shot- 
Canister. 
Solid shot. 


lib. 
lib. 
lib. 
lib. 






.75 oz. 
•75 02. 


2.5 lbs. 
2.5 Iba. 
2.0 Ifas. 
2.5 lbs. 
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Piece. 


1 


i 


i 


1 




« 


1 




5 


1 


1 


Powder used. 


i 
1 


i 
1 


i 
J 


g 

1 


J 


J 


1 


1 


1 


1 
















J 


2 


0,5 




Sea-coast, 


Siege. 


Coehom. 


13-in. 


lo-in. 


10-in. 


S-in. 


24-viT. 


30. 


10. 


4- 




0.5. 
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PAST 17. 

RANG KB. 

1. What M meant by the range of a piece of artillery f 
The horizontal distance from the muzzle to the first- 
graze of the projectile. 

2. How may the range of a projectile be extended wUhoul 

incnas'ng the charge of powder f 

III three inoded, viz. : 1 st, by raising the piece to a higher 
level; 2d, by giving its axis greater elevation ; 3d, by cc* 
centric projectiles, exjteriuieiits having shown that if the 
centre of gravity be jjlaced directly above the centre of 
figure, the range is greatly increased. 

8. Define point-blank range. - 
I'lie distance from the muzzle of the piece to that point 
in a projectile's tr:ij -^ctory when; it cuts the prolongation of 
the natural line of sight, a second time, the natural line 
of sight being horizontal. 

No rE .—111 the new artillery tictics, the British definition for poinb 
blank range has been adopted, which is "thrt distance from the 
muzzle t.) tlie flrst graze when the axis of the piece is parallel to 
the horizontal plaue upon which the carriage sbvuds." 

4. Explain by a Jigare, the position of, and relations exist" 
ing between the line of sight, the line of fire or axis of the 
piece, awl the trajectory, and what the angle of fire, angle of 
•ight, plane of^re^ plane of sight, and the point-blank are. 
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A BcF, the line passing throuffh the highest points of the 
base of the breech and swell of the muzzle, or the muzzle 
baud, or the top of ths sijfht if th'^re be one, is called the 
natural line of sight. EPcG is the axU of the piece or line 
of fire; the curved line PgD, described by the projectile, 
is called the traje torij, and is entirely below the line of 
fire, in consequence of the action of the force of gravity 
giving the projectile a downward tendenc.-. The point D 
is the point-blank, and its distance from the muzzle the 
uoint-b auk range. The angle of fire is the anrrle included 
D?tween the line of fire and the horizon. The angle of 
sight is the angle AcE made by the line of siglit, and the 
axis of th3 piece. Th" plane of fire is the vertical plane 
containing the line of fire. The plane of sight is the ver- 
tical plane containing the line of sight. 

b. Mention some of the causes which vary iJte point-blank 
range. 

The form of the cannon ; the weight or force of the. 
charge; the diameter and weight of thj projectile; and 
the inclination of the line of sight to the horizon. 

6. Why has the form of the cannon an influence on the 
point-blank tanr/e f 

Because aa the difference between the diameters of th» 
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breech and muzzle become greater, the angle of sight, Be 
l'=tO'cF (see fi;|.) increases, and the point-blank D is re- 
moved farther oft' ; on the contrary, as the diameters ap- 
jiioach to an equality, the point-blank ap!jroach''S the 
iim/zle. If the line of sight be parallel to the axis of the 
bore, there will be no point-blank, as the trajectory will be 
constantly below the line of sight. 

7. What iiijluence has the cliar<je on the point-blank range f 
An increase of the charge determines a more distant 

point blank; its diminution producer a contrary effect. 

8. lloic do the diameter and weight of the projectile affect 
the range f 

As the ball increases in size and densitj)^, it will over- 
come with more ease the resi.stance of the air. 

9. Does the inclination of the line of sight to Hie horizon 
hat-e much effect on the point-blank? 

Only wiien tliis inclination is very considerable. For 
any inclination between 0° and 15°, above or below the 
horizon, tha difference may be wholly neglected. 

10. What is the effect on the point-blank range of firing 
upwards under a large angle ? 

The action of the weight being nearly directly opposed 
to the impulsive force, tiie trajectory becomes compressad 
and the point-blank distance diminishes, 'i'he contrary 
etfect obtains in firing downwards under a similar angle 
as the weight and the impulsive force then act in nearly 
the same direction. 

11. What is the extreme range of a piece of artillery t 
The distance from the muzzle to where the projectile 

finally rests. 

12. For a given velocity what effect has an increase of the 
angle of fire on the range t 

7 
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It increases with the angle of fire up to a certain limit, 
beyond which it diminishes. 

13. What angle gives the greatest range in VACUO? 
Forty-fire degrees. 

14. When unU this angle give the maximum range in prac- 
tice f 

Only for feeble charges, and very heavy projectiles. 

1.5. How it the angle of greatest range in practice affected 
hy a change in the velocity and size of the projectile t 

It seems to diminish as the velocity is increased, and 
as the ball is reduced. It is near!}' 42° for mortars. 

16. Under what angle is a mortar usually ^red t 
Under an angle of 45°, and the charge is varied accord- 

ing to the range required. 

Note.— When mortars are employed In firing on inclined 
planes, np or down hill, should the incJinntion be considerable, the 
angle of greatest range, instead of being 45°, is 45° + J the angle 
wmch the plane makes with the horizon. TIuih to strike an object 
elevated 16° above the plane on which tlie nioitar rei^ts, the angle 
of greatest r.iiige would be 46° -f 7i°=.'>2i° ; if the object was 
depressed 16°, the angle would be 45°— 7A°=a7i°. 

17. What are the advantages of this practice f 
Economy of ammunition; the recoil being inconsider- 
able, the mortar and its bed receive bat little strain ; the 
ranges are more-unifoi-m, and the effect of a slight error in 
the angle of fire is less than with any other. 

18. Js the mortar ever fired at any other angle than 45°? 
Yes; sometimes at 60°. 

Note.— In this case the range is about one-tenth less than that 
dne to an angle of 45°. 

19. When is a mortar fired under an angle uf 60° ? 
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When the battery is situated very near tlie object as- 
sailed, and it is desired that the shells may fall upon the 
magazines of the besieged. It is evident that the higher 
jii ojectiles are tlirown, the greater the velocity they ac- 
qnire in falling; besides they strike the object more direct- 
ly and with increased violence. 

20. Under ivhat wifjle were xtone-mortars uxnally fired f 
Under an angle of (50°. and sometimes of 75°; that, in 

falling from a great height, the stone might have the 
maximum force of percussion. 

21. Under what ang!e should grenades be thrown from 
mortars f 

About 33°; otherwise they will be buried in. the earth, . 
and their fragments will not be sufficiently desti'uctive. 

22. When a t/uii or lioivitzer is aimed with the line of 
metal horizoiilal, what is the elecation equiU to f 

The natural angle of sight or dispart 

2'i, How is t/ie t ine uf flight fur siege mortars <d an 
elemtion of i5° determined f 

It ig uearl>' equal to the square root of the range ii feet 
divided by four. 

NoTB.— The quotieut gives the approximate time iu secor^U. 
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BAND-BOOK or ARTH.LKBT. 



BAXGES OF FIELD PIECES. 



Kind of Hece. 


Powder. 




Ele- 




Time. 1 


Re- 




Lb. 


Dyer 
shell, 
9 lbs. 


0.30 

3*° 
3-3° 
4- 

I: 
7. 

8. 
9. 


Yds. 
Ill 

ii 

13^6 

1794 

2244 
-2441 

2788 

3"4 
397* 


Sees. 

0.66 
J.29 
1.91 

2- 53 

3- " 
3.70 

4."8o 

6.90 

7.87 

8.83 

.o':g 


The ranges of other varieties of the 3-in. 
projectile do not vary greatly from 
those here given, which were calculated 
from Didion'.s formulae by L.en.H.sk,r. 
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&AJ!OE8 OF FISLD »iKCEa.—Conti iued. 



Kind of Piece. 




Pro- 


Ele- 


Range. 


Remarks. 




Lbs. 






Yds. 




1 2-pdr. smooth bore 


2-5 


Shot 12.3 




181 




lbs. I.V. 


0.30 




These ranges were calculated by Gc 
Haskin, from Didion's fonnulae. 






=1486 


J-30 
'•45 

3-0 
3.3° 
4.0 

kl 
7.0 

S.o 


i 

906 

ii 

•355 

1663 
1788 
i«99 
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RAXGES OF riELB PIECES. — CcmtiltUed. 



Kind of Piece. 


Powder. 


Pro- 
jectile. 


Eleva- 
tion. 






Ke- 
niarks. 


la-pdi. smooth bore 


Lbs. 

2-5 


Case, 
n.25 lbs 
I.V.= . 
»495 


10 


■3° 
■30 
30 
30 


Vds. 

3f4 

733 
SS2 

1120 
1218 
>307 
1462 
'595 
1711 
1S15 
1907 
1992 


s 

3 
4 
4 

9 


■77 
.45 
,09 
•65 

■8^ 
30 
8.1 

11 
46 
27 


These ranges were calculated from Didion's formute by General 
Haskin. 




Sliel), 9 
ILs. I. V. 


3 
3 

6 
7 
S 

10 


30 
30 
30 


367 
590 

900 

H97 
1408 

13 
.784 
1S85 
1919 
'9/9 


3 
4 
4 

6 
7 
8 
8 
9- 


82 

?8 
78 
i6 
88 
^6 

75 
57 
42 
'9 

64 
34 

98 1 



RANGES. 
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BAKOE8 OF THE MOUNTAIN HOWITZEB. 



Kind of Piece. 


Powder. 




Eleva- 


Range, 


Time. 


Mount»n Howit- 




-s 




yds. 

170 
300 
392 

785 
1005 






Shell, 9.35 11 
strapped and cha 


2.30 
3- 
4. 
S- 


3 seconds. 
3 seconds. 




0-5 


Sph. case 

12.2 

lbs. 


2130 

3. 

4. 


150 
45° 

E 


2 seconds. 

2| seconds. 

3 seco.ids. 



HAXOE8 OF HEAVY ARTItLEHY. 



Kind 
of Piece. 


Powder. 


Projectile. 


tion. 


1 Range. 


! Time. 

1 


Remarks. 


4.5 Rifle Gun 


lbs. 
3-25 


lbs. 
Dyer shell 
weight 25.5 
c.=io49i.4 
l.V.= i303 

feet. 


0.30 
«-3o 

2.30 
3-0 
3-30 
4- 

I: 
7. 

9. 


yes. 

553 
799 

2224 
1414 
'593 
1762 

2610 
2844 

3265 


1-37 
2.05 

3-32 
3-94 

63 
7.42 
8.51 

lo!" 

_Uo9_ 


These ranges were calculated 
from Didion's formulae, by 
General Haskin. 






i^ciid Shot 




540 

792 

M45 
1639 
1823 

2485 
2780 




calculated 
this Hand 




3-25 


4"-45.c. = 
13327.2,1. 










3-° 








3-30 

r 










feet. 





|c 1 _ 








7. 










8. 


•?o56 
3313 
3556 












9- 




llll 


















1 






No ranges 














! 1 




detenu necL 



BAKOBS OF HKAVT ABTn.t.EUV.— C(m<tntie<f. 



Kind 


Powder. 


Projectile. 


Eleva 
tioT 




Time. 


Re- 


toAxi, Rodman 


)bs. 


lbs. 
Shot, 




272 








I.V.==i275f't. 












1090 
1251 






















1 










1401 
'539 
'793 
2019 
2225 






















i: 




i 
























B 










2414 














2587 




by Gena 
ormulae. 








10" 


2749 
3429 
397& 


































These ranges were calculated 
Didion's 




.0 


Shell, 
l.V.=i'284ft. 


1,30 

3.0 
3.30 

4- 

I: 
7. 

8, 
9. 
10. 


265 
504 
70S 
8£6 
1048 
"95 

1879 

2217 
2363 
2498 

2737 


0.68 
I 95 

3- '5 
3.7' 

4- 25 
4-79 

;-^3 
6.82 
7.78 
8.71 

10.46 
11.31 
12.10 



UAXGE8. 
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BAKOES OF HJSAVY AKTILLEKY.— OoniijlMerf. 



Kind 
of Piece- 


Powder 
Mam- 
moth. 


Projectile. 


Eleva- 




Time. 


Re- 
marks. 




lbs. 






yds. 


sees 




15-in. Rodman 


S° 


Shot, 
diam. = i4"87 




398 














» 






wt. =450 lbs. 




107I 
















1 






. = 7. . 














10! 
20" 


1884 

2125 
2347 
27-- 
4351 




1 from Didion's P 
is Hand Book. 






Shell, 




470 










diam.==i4"87 




867 


•a 


calculi 
ipilero: 






wt. = 344 ll3S.| 


3- 


1204 


& 






I. V. = 1200, 


4- 


'5°3 








r. = S628.4. 


k 


1773 


5.80 
6.83 


. g§ 








7. 


2236 












8. 


2443 










9- 


2638 


9.S7 












2819 
35S9 
3246 


10.71 
14.68 
19.85 


These 
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BAXOES. OF mxrv Amxi^iXRY.— Continued. 
[See Artillery School Circular No. 2, of 1874.] 



Kind 


Powder, 


Projectile. 


Eleva- 


Range. 


Time. 






lbs. 






yds. 






15-in. Rodman 


100 


Shot, 




769 








diam. 14". 87 


2. 














3- 


ilig 




■s 






I V. =°1534. 


4- 
















1 








k 














7. 














8. 


3491 




ll 








9- 


3735 














3959 




1 
























5579 














7732 








6o 


Shell, 
wt. = 344 lbs. 
1. V. = 1382. 


3- 

t: 
I: 

9- 


1073 

Ifol 
2094 

2;9o 
2S04 
3000 
31 7> 
3916 
4458 


2.79 
4.10 

If, 

9.6S 
10.69 


Shells filled with 12 lbs. of 
j Musket powder. 



BAXOKS OF HEAVY AVtTlLLKRY. — Cnnfhined. 



Kind 
of Piece. 


Powder. 


Projectile. 




1 Range. 


Time. 


Re- 
marks. 


1 j-in. Rodman 


lbs. 
40 


Shell, 
wt. = 3i5lbs. 
I. V, = 949. 


4- 

I: 

9- 

2S. 


yds. 
293 
4S4 
812 

13 10 
1497 
•759 
1947 

2236 
2;24 
283' 
3078 

3926 
4528 




j Practical ranges [as determined at 
Fort Monroe Arsenal.] 


8-in. siege how- 
pdr. siege car- 




Shell 45 ibs. 


3- 

12.30 


6ii 

12?^ 


0.66 
1-33 




howitzer on a 
Flan -c Case- 
mate Carri- 




Shell 17 lbs. 


5- 


516 
1322 






age. 


... 


Sph. Case. 


5-3° 
3.30 




4- 
3- 
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BAXOEB OF HEAVY AMTll,JJSJtY.—ConHnued. 



Kind 
of Piece. 


Powder. 


Projectile. 


Eleva- 
tion. 


1 


Time. 


Re- 
marks. 


S4n. Siege 
mortar on iron 
bed. 


lbs. oz. 
0.8 

ii 


Shell, 46 lbs 


45- 

45- 
45- 
45- 


yds. 

10S2 
1412 
17J1 
1985 
2225 


sees. 


From Benton's 
" Ord. & Gun- 
nery. 




0.8 




45- 
45- 
45- 
45- 


433 
727 

1275 


9.65 
12.50 

ll'.Bo 


etermined 
perimental 
t Artillery ^ 




0.8 


Shell, 52 lbs. 


45. 
45. 
45- 
45- 


399 
7>7 

1265 


12"^- 


Ranges d 
from ex] 
firing ai 
School 


i!-in. Siege 
Howitzer as a 
Mortar. 




Shell, 46 lbs. 


45- 
45- 
45. 
45- 


1440 
1925 




rd. and Gun- 


lo-in. Siege 
Mortar. 


30 
3.5 
4.0 


Shell, 90 lbs. 


45- 

45- 
45- 
45- 
43. 
45- 


189 
854 

1676 
1848 
3064 


6.4 
10.4 
14.2 
17.2 
18.4 
19.8 
20.9 
21.9 


From Benton's " O 
nery.' 
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RAXGES OF HEAVY AOXILLEUY .—Continued. 
[See Artillery School Circular No. 1, of 1874.] 



of Piece. 


Powder. 




Ehva- 




Time. 






lbs. 










sees. 




lo-in. Siege 




S 


Shell, 92 lbs. 


45 




193 


6.33 












45 






10.75 








8 




45 




922 


13-9 












45 




126S 


16.7 






3 


8 




45 




1613 


18.0 


< 




3 






45 




1846 










8 


Shell, 102 lbs. 


45 
















45 




582 


10.88 


•f 






8 




45 


















45 




1365 


17.20 


3 






8 




45 






19.20 


1 










45 






23.33 


1 




3 


s 




45 




218S 




i-i 










45 






24.0 


y 
















To 












6j 














8 




6d 




939 


19.0 












6o 
















63 




I189 


20.4 


1 






I 




60 




1337 


21.6 












f>3 




1459 


23.5 


I 






12 




60 






24.4 






3 






6o 




1^67 








3 






60 




1732 


lit 






3 






60 




1870 


27.2 


1 




3 


12 




60 






28.0 






4 






60 






29.0 
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BAJfGES OF HEAVY ARTILLERY.— OnWlUerf. 

[See Artillery School Circular No. 1, of 1874.] 



Kind 
trfKece. 


Powder. 


Projectile. 


Eleva- 


Range. 






lo-in. Sea- 
coast Mortar 
on iron bed 

axle. 


lbs 
5 
( 


8 


lo-in. Siege 
Mortar shell, 
filled with 

ing 9654 Ite. 


45- 


yds. 

2983 

3254 
3325 


2^33 
26.50 

27.5 


i Experimental firing at the Fort 
Monroe Arsenal, the mean of 
three shots at each range being 

1 taken. 




8 
8 
8 


Columbiad shell filled 
with sand, weighing 
104 pounds. 


45- 
45- 
45- 

45- 

45- 

45- 


36^8 

3677 
4096 
430' 
4345 
445» 
4465 
4536 


ll'.6° 

29- 75 

30- 75 
30.40 

31- 25 
32.0 

33- 50 

34- 0 


24-pdr. Coe- 






17-lb. shell. 










bom Mortar. 








45- 
















45- 


3 










75 




45- 


143 














45- 












75 




45. 










I 






45- 


422 














43. 


900 








8 






45. 









BASOEB WITH SEA-COAST IS-IXCH MOHTABS, 20" ELKVATIOS. 





*of flight!^ 




Greatest 


Mean rdnge* 


Ite. 


seconds. 








i 

8 


8. 

9-5 
11.66 


840 
1653 


877 
i3'7 


869 
1263 

lltt 


12 

14 


12.50 
14.25 
15.25 


2369 
2664 


26S8 
2780 


252S 



KANGES WITn 13-INCH MOKTARS, AT 45" ELEVATIOIT. 



Kind of Piece. 


Powder. 


Shell. 


Elevation. 


Range. 




Lbs. 


Lbs. 




Yards. 






200 


45° 


4335 



8* 
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BAXOE8 TTCIH IS-IKCH XOBTAB8, AT tfo EUCYATIOK. 



inches. loths. 



2190 
2346 
2480 

2734 



3«5o 
3246 
3327 
3404 
3470 
3552 

3681 

3739 
3797 
3849 
3901 
3949 
3997 
4040 
4085 
4123 
4160 
4200 



I BEA.-0OAST la-IXCH U0BTAB8. 



From experiments at Fort Monroe Arsenal, [see Artillery School 
Circular No. 1, of 1874,] the mean of three miots being taken. 



Mortar powder. 



iRange. 



Time of flight 



2S75 

,V59 
4636 



31-75 
32.73 
3675 
39.16 



NoTK. — Fire-balls, according to thoir me, are fired from 
mortars of corresponding calibre. With a cluufie of ONE TWENTY' 
FIFTH its weiglit, tire bull is thrown COO to TOO yards. 



93 



HAJrO-JJOOK Oi- AlimtERV, 



PARTY. 

RICOCHET. 

1. What is untlersloo'l hy ricochet firixg? 

That obtained by firing a piece at very small angles of 
elevation, by which means the projectile which falls on 
ground of ordinary firmness at an anafle not greater than 
20°, or upon water at 4° or 5°, will make one or more 
Iwunds. In this case the projectile is said to ricochet. 

Note. — RMing-firc is a particular case of ricochet fire, the axis 
of the piece being parallel, or nearly so, with the ground. The 
piece is first directed at the object and then the natural line of 
piglit deprew!<ed so as to strike the ground about 80 yards in front 
of the muzzle ; with the pendulum l»au,sse, aim directly at the 
object with the slider fixed at the zero of the scale. 

2. What is the ohj'ect of ricochet Jtrinr/ f 

To enfilade a face o£ the enemy's work, which is 
effected by causing a projectile to bound along the terre- 
plein of the face with the -n lew of annoying his cannon- 
eers, and dismounting his pieces. It is employed also in 
harassing an enemy, when formed or in the act of form- 
ing behind a rising ground or other obstacle, taking post 
in a wood, etc.; and in enfilading a line of troops. 

3. What are the peculiar oflmntages of tlds fire f 

In being able to reach objects which cannot be reached 
by direct fire, on account of intervening obstacles. 

4. In enfilniling the face of an enemy's work, what is the 
object to be fred at f 



BICOCHET. 
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Usually some point of the interior crest of the parapet 
which covers a flank of the ten-eplein to be reached. 

5. iV/ml W the POINT OF FALL? 

The point of the terreplein which is fii'st struck by the 
projectile, after having grazed the interior cx'est. 

6. What is the anglk of fall? 

It is the angle made at the point of fall by the tangent 
to the trajectory with a horizontal line in the plane of 
hre. 

7. How does the angle of fall compare with that of ele- 

VATJON? 

It is greater. 

8. Upon what do the charr/e and elevation depend f 
Upon the distance of the object from the battery; upon 

tlie difference of level between these points; the distance 
of the desired point of fall from the parapet ; the height of 
the parapet, etc. 

9. If the embrasure he such that the object is masked, how 
is the piece pointed ? 

The direction must be given , as witli the mortar, by 
the plummet; this is held by the person who points, in 
such a manner as to cover both the line of metal and the 
object. The elevation is then given by the quadrant. 

10. What is the maximum angle of elevation in ricochet 
firing f ^ 

Against troops it should seldom exceed 3° above the 
surface of the ground occupied by tliem. Against fort- 
resses, forts and fortified lines, it varies from 3° to 9° 
above the horizontal. 

11. At what distance from the object should the ricochet 
battery he placed ? 

Never at a greater distance than 600 yards. 

12. In enfilading a work, how should the ricochet firing 
bt conducted f 
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The projectile should be made to graze the parapet, 
while in the descending branch of the trajectory; and this 
must be effected by regulating the charges and elevating 
or depressing the piece until the shot is seen to fall just 
over the interior crest of the parapet. Light charges are 
generally used, varying from two-thirds to one-eighth of the 
ordinary charge. 

13. What pieces are best adapted for ricochet jire f 
Smooth bore pieces which throw heavy shells; for, if 

used to enfilade a work, the shells lodgfe and explode in 
the traverses, and render the guns more liable to be dis- 
mounted and their detachments put hors de combat. 

Note.— The 8-in. howitzer and the 8 and 10-in. mortars are 
employed in ricochet fire in siege operations; the first two when 
the angle of fall is less than 10°, and the last when it is less than 
15°, the proper elevation being given to the mortar by raising the 
rear of the hied. The direction of the ricochet in case of liiie pro- 
jectiles is uncertain. 

14. What determines the naturk of the ricochet f 

The angle of fall : it is flattened when this angle does 
not exceed 4°, and cxirvaled when it is between 6° and 10°. 
In the first of these fires, the velocities are gi-eat, and in 
the second small. 

15. What are the charges for a flattexeD RICOCHET 
for siege howitzers at an angle of about 3° ? 
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Distances. 


Elevation. 


Charge. 


550 yards. 
440 » 
330 

220 " 


lO 45' 
2° 14' 
20 ,5/ 
ao 45' 


3 lbs. 

2 lbs. 3 oz. 
1 lb. 12 oz. 
I lb. 2 oz. 



16. What are the charges for a cunvATED ricochet 
for a siege howitzer at an angle of about 10° ? 



Distance. 


Elevation. 


Charge. 


Remarks. 


330 


7°J°' 


I lb. 4 oz. 
I lb. I oz. 
14 oz. 


The height of the object 
above the level of the battery 
being supposed to be 20 feet. 
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PART yi. 

RECOIL. 

1. What in meant hy the recoil of a piece of artiUeri/ ? 
The retrograde motion irapresssd upon caiinon by the 

discharsre is termed the recoi/. 

2. What causes the recoil of a p'ece ? 

The gas produced by the ignition of the charge in the 
bore, expanding with equal force in every direction, finds 
only two ways of escape (the muzzle and vent) ; the pres- 
sure upon these points will therefore cense while it will 
he proportionally increased n\x>n the parts directly oppo- 
site, that is. the bottom of the bore and that portion di- 
rectly opposite the vent, producing in the first case the 
recoil, and intheoth3r, indirectly, thedippingofthemuzzle. 

3. Ilowf ir floes a f/un usn dlii recoil? 

This depends entirely upon the natura and inclination 
of th3 prou!id upon which the carnage stands, the situa- 
tion of the trunnions,angle of elevation, comparative weight 
of the gtm and carriage, and uixm the strength of the charge. 

4. What proportion does (he velocity of the recoil of a piece 
hear to that of a projectile? 

Inversely as their weights, or masses. 

5. What proportion exists between the presm^e acting upon 
the part of the bore of a piece directly opposite the vent, and 
that which occasions the reco'l? 

As the square of the diameter of the vent is to the 
square of that of the shot. 

6. Has the recoil any e ffect upon thefliriht of a pro jectile f 
No appreciable effect, the p- ojecti le being expelled from 

the guu Defoi*e it has recoiled a fraction of an inch. 
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7. Wlat are the principal inconveniences arising from the 
recoil (if (jvns ? 

The necessity of running vip the gun after every dis- 
charge, and consequent fatigue to the men and loss of 
tinie it also necessitates that a greater breadth should be 
giveu to the terreplein of a work. 

8. What causes the muzzle of a piece of artillery to dip 
when fired. 

The sudden pressure of gas acting upon the part of the 
bore directly opposite the vent, causes the piece to strike 
downwards upon the elevating screw or quoiu, and the re- 
action to make the muzzle dip. 

9. What influence has the position of the axis of the trun- 
nions iv respect to that of the bore upon the recoi ? 

If the axis of the trunnions be below that of the piece, 
the pressure of the breech upon the carriage will iu- 
oiease as the distance between the axes increases ; and 
i'loni tliis pressure there will arise a friction upon the 
ground which will dinunish the recoil. On the contrary, 
if the axis of the trunnions be above that of the piece, 
the bres'^h will have an upward tendency, the recoil will 
be increased, but the carriage, and particulai-ly the axle- 
tree, will be subjected to less strain. Hence, the recoil 
will be transmitted directly to the trunnions, if their axia 
(as in our service) be situated iu the same plane with the 
axis of the piece. The size of the trunnions is made pro- 
portional to the force of the recoil. 

10. Does the position of the trunnions with reference to 
the < entre of gracity of the piece influence the recoil ? 

Yes ; if in field and siege cannon fired horizontally, or 
under very snniU aagles, the portion in rear of the truu- 
nlous is heavier than that in front, tlie pressure of the ti-ail 
on the ground is increased so as to diminish the recoil. 
9 
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1. What IS meant hy wixdage. 

Windage is the space left between the bore of a piece 
and its projectile, and is mcasuredby the difference of their 
diameters, and the true windage is measured by the differ- 
ence between the true diameters of the bore and tlie pro- 
jectile. 

NOTK.— The true wndage increases slightly with the calibre, 
and is greater for solid shot, which are sometimes lired hot, tlian 
for hollow projectiles which are uuheated. 

2. Is it absolutely necessary to allow tolndage f 

Yes, in order to make an allowance for a piece becom- 
ing foul, the expansion of projectiles by heat, the incrusta- 
tion of rust, and for the tin straps of lixed ammunition. 

Windage facilitates loading and diminishes the danger 
of bursting the piece ; it is rendered necessary by ibhe 
mechanical impossibility of making every projectile of the 
exact size and shape to fit the bore. 

3. What advantages are derived from reducing the wind- 
age? 

An increase in the accuracy of fire ; a more extensive 
range, or an equal range with a smaller charge, as tlu'i^e 
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is less loss of gas ; and less injury to the surface of the 
bore . 

4. Why should the lore suffer-less injury hy a diminution 
of the windage f 

Because iu proportion to the decrease of windage there 
will be less space for the reflections of the projectile along 
tha bore, and consequently less injurious power exercised 
upon it- _ 

5. What is the loss of velocity by a given windage propor- 
tional to4 

It is directly as the windage, and inversely as the diam- 
eter of the bore very nearly. 
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6- What wax (he loiis cf celoc'ity, in the pieces of the dd sys- 
tem, by the wiiuhvje of the hull? 
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7. What tcindage is al'oiccd to guns and liow'.tzera f 
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8. What windage is allowed to moi-tara t 
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PAST 7III. 

CP Sr POWDER. 

1. What are the ingredients in Gl7XPOWI>£R ? 
Saltpetre, charcoal, and sulphur. 

2. What are the proportions ? 

In the United States, 75 to 76 saltpetre, 14 to 15 char- 
coal, and 10 sulphur. 

England, 75 Saltpetre, 15 Charcoal, 10 Sulphur. 
France, 75 " 12^ " 12^ 
Prus.<*ia, 75 " 13^ " H\ " 

3. What is the combustible ingredient f 
Charcoal. 

Note.— This ingredient affects most the qnalitv of gnnix>w- 
der. It »houId be light, friable and |>oroiis, and made from willow 
and black alder, blacic dogwood and poplar. 

4. What IS the me of the saltpetre f 

It furnishes the oxyg'en necessary to support u rapid 
combustion, and to change the whole mass into gas. 

Note.— All of the saltpetre used in the United States for the 
niniiulnctiire of giuii)ovvder is brought iroui India in a cryEtallized 
state, called crude saltpetre. 

5. Wh':t is the use of sulphur f 

It adds consistency to the mixture and intensity to the 



OnXPOWDEB. 



103 



flame, besides rendering the powder less liable to absorb 
moisture. 

Note.— Sulphur is brought to this country principally from 
Sicily in the crude st-ite. 

6. On what does the quality of gunpoioder depend ? 

Oil the intimate mixture and proper proportions and. 
purity of the ingredients. 

7. In lohat does the manufacture of gunpowder consist ? 
In pulverizing the ingredients, incorporation, con:pres- 

sion, gi-auulation, glazing, drying, and dusting. 

8. Explain the mode of performing these different opera- 
tions. 

Pulverizing. The saltpetre is usually pulverized suf- 
ficiently when it comes from the refineiy. The charcoal 
is placed in large cast-iron barrt ls with twice its weight of 
bronze balls. The barrel has several ledges on tlie interior, 
and is made to revolve from 2 ) ti '2o tinres in a minute. 
It is pulverized in two or tliree hours. The suli)hur is 
placed in barrels made of thick leather stretched over a 
wooden frame, with twice its weight of bronze balls from 
3 to 5 in. in diameter, and the barrel made to revolve 
about 20 times per minute. 

The sulphur is pulverized in four to eight hours. 

Incorporating. The ingredients having been weighed 
out in the proper proportions, the charcoal and sulphur are 
put together in a rol iug barrel similar to that in which the 
sulphur is pulverized, and rolled for one hour. The salt- 
petre is then added, and rolled for three hours longer. In 
some mills this operation is omitted. It is now taken to 
the cylinder, or rolling mill. Thi.s consists of two cast-iron 
cylinders rolling round a horizontal axis in a circular trough 
of about 9 feet in diameter, with a cast-iron bottom. The 
c_\ liuders are 6 feet in diametar, 18 inches thick on the face. 
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mid weigh about 8 tons eacli. Thf»y are followed by a 
wooden scraper, vliicli kee_ s the composition iu the cen- 
tre of the troui>h. 

A charge of 75 lbs. in some mills, aiul 150 lbs. in others, 
is then .spread iu the trougli of the rolling-mill, and moist- 
.ened with 2 to 3 per cent, of wat r, according to the 
liygronietric state of the attnosj»here. 

Jt is rolled slowly at first, and afterwards from 8 to 10 
revolutions of the ivdier per minute, for 1 hour for 50 lbs 
and 3 hours for 150 lbs. of composition. A little water is 
added, as the process advances, if the composition becomes 
very dry, which is judged of by its color. 

When the materials are thorouf>hly incorporated, the 
cake is of a uniform, lively, brownish red color. In this 
fitate it is called mill-cake. 

The quality of the ] owder depends mvttsb on the 
thorougli incorporation of t!.e materials, and burns more 
rapidly as this operation is more thoroughly performed. 

The mill cake is next taken to the press-iiouse, to be 
pressed into a hard cake. 

Pressing. The mill-cake is sprinkled with about 3 per 
cent, of water, and arranged in a series of layers about 2 
inches thick, separated by brass plates. A powerful pres- 
sure is brought to bear on the layers, which are subjected 
to the maximum pressure for about 10 to 15 minutes, when 
it is removed. Each layer is thus formed into a hard cake 
about an inch thick. 

Granulating. The cake is broken into pieces by means 
of bronze toothed rollers revolving in opposite directions, 
their axes being parallel and the distance between th'jm 
regulated as required. Fivted rollers are sometimes used. 
The pieces are passed through a succession of rollers, e;ich 
series being closer together, by w hich the pieces are biokeu 



GUXPOWDER. 



105 



into others still smaller, which pass over a sieve to another 
roller, the small grains passiii.? through the sieve into a re- 
ceiver below, until the wlioie is reduced to the required 
siz". 'J he various sized grains are separated by the sieves 
between the different rollers. 

Gtazin;/. Several hundred pounds of the cp-ained po\v- 
(ler, containing from 3 to 4 percent, of water, are placed 
in the glazing-barrel whic'h is made to revolve from 9 to 10 
times per minute, and in some mills from 'Jo to 30 times 
per minute. Usually from 10 to 12 hours nre required to 
j-ive the necessary glazing. In this operation the sharp 
angles are broken off, thereby diminishing the dust pro- 
duced in transportation, and the surface of the grain re- 
ceives a bright polish. 

Drying. Tlie powder is spread out in sheets stretched 
\ipon frames in a room raised to a temperature of 140° to 
1 (iO° by steam pipes or by a furnace. I'he temperature 
should be raised gradually^and should not exceed 160°, 
ventilation being kept up. 

Dusihifj. 1 he ])uwder is finally sifted through fine 
sieves, to remove all dust and fine gra'us. The dust ob- 
tained in this and previous operations may be worked over 
to make otiier powders. 

9. What is understood hy ignitiox, ixflammation, 
and C0MBU.«TI0N ns applied to gunpowder f 

By ignition is understood tlie setting on fire of a partic- 
ular poirt of the charge,- by infiammntion, the spread of 
the ignition from one grain to anolher ; by combustion, 
the burning of each grain from its surface to the centre. 

10. Does powder inflame imtantaneously f 

No ; its inflammation is gradual and progressive, and 
in a gun the projectile oommences to move before tlie 
whole charge is ignited. 
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11. Why should gunpowder he grained f 

In order to facilitate the transmission of the flume. 
When the powder is veiy fine, aiirf in large and compact 
charges, the flame caimot penetrate it, and it burns slowly 
and in successive laiyers. 

ii!. iVhtch bums quicl-ent, the stnall or large grained 
powder f 

Before coming to the limit of dust, the dmaller the 
grain, the more rapid the combustion, and the greater the 
bursting force of the powder. 

Note. — The largest portion of a grain of giniiwwder is bnmed 
in the first two-teuths of the time required to cousiime the entire 
giuiu: and art a grain of oi-diiinry cannon powder requires 0.1 sec- 
ond for its cnnibustiuu, the largest iK>itiou of the gniiu will be 
burned in the flret .02 second. If we consider the velocity of the pro- 
jectile on leaving the gnn and the time necessary to overcome its 
inertia in tlie first period of its movement, we shall see that a 
very large iwrtion of each grain is burned up before the projectile 
begins to move, /f the sis; of the grain be increased^ tlu weight of the 
charge remaining the same, the amount of gas evolved in tlicfirst in- 
stants of time xvtll diminish and conseqttcn 'tly the pressure on the breech 
will be less. This idea lias been cin i ied out by the lute General 
Koduuin, by converting the jiowdej' into one or more cakes perfo- 
rated witli luimerous small holes for the passage of the flame. In 
this way a large portion of the powder is consumed <m an increa?»- 
ing instead of a decreasing surface, and the amount of gas given 
out in the last moments will be greater than in the first: and thus 
the strain on the breech of a gnn may be very much diminished 
witltout proportionately diminishing the velocity communicated to 
the projectile. 

13. What are the q alities of good powder f 
It should be perfectly free fioin dust, uniform i*i 
strength and size of grains, angular and irregular in form ; 
in color, brownish black, or slate; so hard as not to be 
easily crushed by pressure with the finger; and should 
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leave no bead or foulness when flash ■(! in quantities of 10 
grs. on a copper plate. It Ritould give the required initial 
velocity to th projectile, and not more than th maximum 
pr ssn-e on the gun, and should absorb but little moisture 
from the air. 

11. Wlqi xhou'il the qra'nx he (infjiilnr? 

B causie th^v present a jjreater surface to the action of 
thT flame, and tlr-relore burn cpiick r. 

15. Willi shonhl powfUr he free from ilmt f 

B caus the dust fills up the intervals between tho' 
grains, and forming a cnmpjict njn.ss, retards combustion, 

li). How many iiiids of jmvder are used in our lann 
serviced 

Five, distinguished as Mummofh, Cannon, Mo tar, Itfun- 
lel and Rifle powder, all made in the same manner, of th 5 
same proportion of materials, and diffenniif only in th? 
size of the grain. Mammoth is em; loyed for the heaviest 
sea-coast guns; cannon for smaller sea coast gnus mortar 
for mortai-s and field and siege pieces; musket for rifle- 
musketa; and rifle for pistols. 

17. How is the size of the grain for each Hnd of poivder 
tested f 

By standard sieves made of sheet brass piei-ced with 

round holes. 

18. Hoio many grains of powder are in 10 gm. Tro*/ 

Weiqkt f 

Cannon, 150; Musket, 2,000 to 2,500; and Rifle, 12.0;)') 
to 15.000. 

Note.— 13 grs. of Da Font's Mammoth Powder weigh tOOO crs. 
Tioy Weight. 

10 prisms of Da Font's hexagonal Powder weigh 1000 gre. Tros 
Weight. ^ 

19. What is the object in gl zing powder t 
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In the operation of glazing ths sharp angles are brokan 
off, thereby dimiuishiug the dust | reduced by traus]Mirt- 
atiuu, and the surface of tlin ^raiu receives a bright 
}>oIish, and hai-dened to protect it from the action of the 
moisture, 

'Jo. What it the eKttih'Uhed moile of proving the Mieng'.h 
of poiftler in ike U. S. f 

At least 50 barrels of powder are thoroughly mixed 
together. One barrel of tliis is proved by tiring tliree 
rounds from a musket in case of musket powder, with 
service charge of 70 grains of jwwder and a projectile 
weighing 405 grains. It should give an initial velocity 
"of not less than l:i40 fe 't. Powder is now tested in the 
particular gun or piece in which it is to be used. 'J'he 
piece is tired with the maximum charge, and the .solid 
prajettile suitable for it. It should not give too high 
a pressure, and sliould give a suitable initial volocity. 

21. How is the required initiul velocity to be given to the 
ball determiuedl 

By the Ballistic Pendulum, the Gun Pendulum, the 
Electro-Ballistic Machines, the Schultz Chrouoscope or the 
Le Boulenge Chronograph, the two last being now gen- 
erally used in service. 

22. Hi w is the strain upon the gun determined f 

By the pressure" piston of Capt. Hodman. (See Ord. 
ilanual, p. 251.) 

23. . What it understood by the gravimetric density 
of powder f 

It is the weight of a given moa.sured quantity. It is 
usually expressed by the weight of a cubic foot in ounces, 
and has a mean value of 855 ounces. 

24. Wluit should be the specific gravity of gw pow- 
der f 
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Not less than 1.7o. 

2'). What is the hi/f/rometric prnof of powder f 

S:im])les are placed in sliallow tin pans, set in a tub, 
Mie bottom of wliich iij covered with water ; tlie pans 
sliould be about an inch above the water, and the tub cov- 
ered. Good powder will not absorb more than 2^ per cent, 
of moisture in 24 hours. 

2(i, How can the relative quickness of two kinds of powder 
lie determ'uied f 

By burning a train laid in a circular or other groove, 
which returns into itself, made in a niece of hard wood : 
one-half of the groove being filled with each kind of pow- 
der, and fire communicated at the junction of the two 
trains, the relative quickness is readily deduced from 
observation of the point at which the flames meet. 

27. What is the expansive velocity, and pressure of ignited 
prncfler? 

The expansive velocity is about 5,000 feet per second, 
and presgui-e about 2,000 atmospiieres. 

28. What is the welf/ht of « c hie it ch of powder 1 
About iialf iiii ounce ; a cubic foot will therefox-e weigh 

about 54 pounds, and 32 cubic inches, one pound. 

29. [fow is gorernmetit pawder packed f 

In barrels of 100 lbs. each ; tlie barrels being large 
enough to allow sufficient space for the powder to move 
w hen rolled to prevent its caking. 

30. H' w are the Imrrels marked f 

On both heads (in white oil-colors, the head painted 
black), with the number of the barrel, the name of thj 
manufacturer, yeurot fabrication, and the kindot powder, 
— mammoth, cannon, mortar, or mmlet, — the mean initial 
velocity, and the pressure per square inch on the pressure 
piston. Kach time the powder is proved, the initial relo- 
10 
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city is marked below the former proofs, and the date of the 
trial opposite it. 

31. When powder is injured hy dampness, can it be re- 
stored f 

If the water absorbed does not exceed 7 per cent., it 
can be by drying. If it has aksorbed from 7 to 12 per 
cent., after drying it remains porous and fiiable, and is 
unfit for transportation. In this case it is better to work 
it over. 

32. How is powder stored f 

In magazines especially constructed for the pui-pose. 
The barrels are generally placed near the sides, three tiers 
high, or four tiers if necessary ; small skids sliould be 
placed on the floor and between the several tiers of barrels 
in order to steady them, and chocks should be placed at 
intervals on the lower skid, to prevent the rolling of the 
barrels. 

33. How are the different kinds of powder arranged f 
Those barrels of the same kind, place, and date of fab- 
rication, &c., are piled together. 

31. Should it be tieces.tar// to pile the barrels more than 
four tiers hig'i, ichat is done ? 

The upper tiers are suppoj-ted by a frame resting on 
the floor, or the baiTels may be placed on their heads with 
boards between the tiers. 

35. What is iiecesKdri/ for the presermt 'on of the powder ? 
The magazine should be opened and aired in clear, d y 

weather, when the t 'uii>erature of the air outside is lower 
than that inside. It should not be opened in damp weather 
if it can be avoided. The ventilators must be kept live ; 
no shrubbery or trees sliould he allowed to grow so near as 
to protect the building from the sun. 

36. How may the moislu. e of a magazine be absorbed f 
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By chloride of calcium suspended in an open box un- 
der the arch, and renewed from time to time. 

37. When the niar/azine is open, what precautions should 
he unserved f 

The sentinel or p^uard should have no fire-arms, and 
anv one who enters it should take oif his shoes, or put 
socks over them. No swoi-d or cane, or any thing which 
miglit occasion sparks sliould be carried in. 

88. How shoidd powder in buri eh be Iranspurted f 

The barrels should never be rolled ; they should be 
carried in hand-barrows or slings made of rope or leather. 
In wagons, the biwrels should be packed in straw, and not 
allowed to rub against each other, and the whole covered 
with thick canvas. In transjiortation by raih'oad, each 
barrel s'lould be careful y boxed and packed so as to avoiVl 
all friction. The barrsds should have a thick tarpaulin 
under them, and the cars siiouiJ have springs similar to 
those of passenger cars. 

:j9. Wha' precaution should be used to prevent powder 
cal infi f 

The barrels should be taken outside the magazine and 

rolled on boards. 

40. Where should carfruftje hags be filled f 

lu the filling room of the laboratory, or a small maga- 

ziue, and not in tha gjuerai magazine. 
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PART IX. 

PROJECTILES. 

1. How many clmses of projectiles are made use of in 
the service f 

Two, rifle and smooth-bore projectiles. 

2. How are rijie projecliles (le»i<juated f 

By the d aiaet<-r of the bore of the piece in which they 
are to be used in inches ; tht ir shape is oblong and they 
are wit a'tuchtd to their cartr'ulges. 

3. How a e smooth-lxire pr Jrctiles denignated f 

Hollow shot, by the weifjht in pounds of the solid sliofc 
of the same diameter, or by the diameter of the bore of 
the piece in which they are io be used, in inches; solid 
shot are designated in the same manner. 

4. Name the project, les used with smooth-bore pieces. 
Solid s ot ; sliells ; spherical case, or shrapnel ; canis- 
ter ; grape ; grenades ; carcasses ; light and tire balls. 

5. N(,me tlio e used with rife i/iins ? 

Solid shot ; shells ; case-shot, and canister. 

6. What is a solid shot ? 

A solid body usually of cast-iron, almost exclusively 
appropriated to guns. The gun sometimes derives its de- 
nomination from the weight of the solid shot, but gener- 
ally from the diameter of the bore in inches. 

7. What is a shell and its usef ■ 

A hollow, cast iron projectile, made strong enough to 
T)eiieti*ate earth works, wooden buildings, etc., witliout 
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breaking ; it is loadod with a bni-stinjj charge of rifle or 
musket powder whieli ffivf's great force to tlie fragments. 
Fire is coinmunicated to the charge by means of a fuze in- 
serted in tlie hole by which the shell is loaded, and the 
t'aie of explosion is regulated by the length of the fuze. 
When fired at troops, it .should be prepared to burst over 
th 'ir h"ads, or, if the ground be favorable, to ricochet a 
little in front, and plunge into the column. When fired 
at works or buildings it should explode after penetration. 

8. me the principal parta o f a spherical she I. 

The carit!/. the fuze-hole, and the ears. The cavity con- 
t iins the bursting charge of powder and the incendiary 
composition. The fuze-hole is used in insejting the charge 
and to hold the fuze which communicates fire to it. The 
ears are two small indentations n{'ar the fuze hole of very 
largt' shells to insert th > shell-hooks with a view of raising 
the shel to the bore of the piece. 

9. What is a case-shot, and what a<lfantnr/es does it pos- 

It is a hollow, cast-iron projectile much thinner than 
tl»e ordinary shell, and filled with leaden bullets and a 
charge of powder sufficient to burst it, which is done by 
means of a fuze as with a common shell at any required 
distance. It is thus calculated to extend all tne advan- 
tages of canister shot, to distances far beyond the reach of 
that projectile. It is fi: ed both from guns and howitzei-s. 

10. What i< a caitltter shot? 

It consists of a hollow tin cylinder filled with cast-iron 
or lead halls, v hich vary in size and number with the cal- 
ibre and kijid of piece ; the c\ linder is closed at the bot- 
tom, by a thick cast-iron plate, and at the top by one of 
fheet iron. Th-^ interstices between the balls are filled 
with dr - saw-dust the object of which is to fHve more so- 
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liility to the mass and prevent the balls from crowding on 
each other when tlie piece is fired. 

A canister shot for tlie three-inch rifle contains from 
one hundred to one hundred <aad fifty leaden balls. A 
canister shot for a smootli-bore gun contains 27 small cast- 
iron balls arranged in four layers tlie top of 6 and tha otli- 
ers of 7 each. A canister shot for a howitzer coutaiiis 48 
siuall iron balls in 4 layers of 12 each. 

Canister are fired at ranges not exceeding 400 yards, 
but their most destructive effects are from 100 to 200 
yards. 

11. Wfiat are ffmpe-.xhotf 

A certain number of iron balLs, u.sually nine, put to- 
gether by means of two cast-iron plates, two rings, an ! 
one pin and nut. Each [ilate has on the inside three bails 
for the shot, of a depth eijual to half the thickness of tlij 
l)late, and of the form of a spherical segment, the curva- 
ture of Mhich is the same as tliat of the shot. An iron 
pin riveted to the bottom iron })iate })asses through the 
centre and also through the top plate, where the wliole is 
secured by a nut and screw. 

Note.— The use of the^^c shot for field pieces has been discou- 
tiuued, cauifter aiisweriug the pui'iwse. 

12. How were the halh fixed in. the old pattern? 

They were placed in tiers around an iron pin attached 
to an iron tompion at the bottom, and put into a canvas 
bag, and then quilted around with a strong cord. 

13. What is a f/renade ? 

A shell thrown from the hand, or in barrels from mor- 
tars of large calibre, and ignited as other shells by means 
>f a f u;se. 

14. How manij kinds of grenades are made uxe off 
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Hnnd-grenades and rampart-grenadts ; old six-pountlei 
Bpherical-case may be used for the former and shells of 
any calibre for the latter. 

15. To what purposes are grenades applied f 

They are useful in the defence of works, the smalh^r. 
thrown by hand into the head of a sap, trenches, covered 
way, or upon the besiegers mounting a breach ; the larger 
kiiKls are roiled ovei the parapr^t in a ti-ough. 

Hand grenades are intended to be used against the en- 
emy wheii he has reached such parts of the defences (tlie 
bottom of the ditch for exam]>le), as are not covered by 
the guns, or the muskets of the infantry posted on the 
banquettes. After the enemy lias passed the abattis an 1 
jumped into the ditch, hand-grenades will be used ; and 
then if he mounts the parapet, he must be met there with 
the bayonet. 

Ketchum's hand-g-enade is a sma'l oblong percussion 
shell whic i exploiies on striking the object. 

16. What in a cnnra •« and its u<e ? 

It is a spherical shell having three additional h 1 >s. of 
the Katne dimensions as the in/. ' hole, pierced at equal dls- 
tauc »s apart in the miper hiMuisphere of the sliell, unsl 
tilled with a composition which burns with intense povvr 
from eight to ten minutes, and the flame issuing from th ' 
holes sets fire to everything combustible within its reach ; 
it is used in bonibardujents, setting fire to shipping, etc. ; 
and is projected from cannon like a common shell. 

17. What is a <td)slitnte for a carcass? 

Common shells loaded in the following manner : Th > 
bxirsting charge is p'aced in the bottom of the shell in a 
flannel bag, over which carcass corajjosition is driven until 
the shell is nearly filled ; then insert four or five stramls 
of quick-match, which must be secured by driving mOr.. 
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composition upon it. These shells, after burning as a car- 
cass, explode. 

18. W/mt is re-hall, and its ? 

It is a projectile of an oval sluipe, f m ined of sacks of 
canvas filled with combustible conn>ositiou which emits 
.1 bright flame. Its iisa is to light up tlia enemy's works, 
and it is loaded with a slu'U to prevent it ft-om being ap 
pi-oaclied. 

19. Wl,fitisall(jh;-ba lf 

Light balls are tlie same as fire-balls, except that there 
is no sJxell in theiu, as they ai-e used for lighting up our 
own works. 

20. What is a smolc-hall? 

It is a hollow sphere similar tc a light-ball, and filled 
with a coiniX)sition Mhich emits a dense, nauseous smoke ; 
it is employed to suffocate the enemy's miners when at 
work, or to conceal one's own operations; it burns froiu 
twenty-five to thirty minutes. 

21. Name the different kinds of rijle projectiles in our 
service . 

The Hotchkiss, the Ordnance, the AbMerdam and the 
Eureka. Besides these tliere are many other varieties, 
and of each variety there are several modifications. 

22. Describe the Hotchkiss projectile. 

It consists of two pieces of cast-iron, the body, and 
the cup covering the base of the body; between these is 
placed a band or ring of lead, (the action of tlie charge 
being to crowd the cup against this band or ring, thereby 
expanding it), which is compressed by the discharge so as 
to take the grooves. 

Describe the Ordnance projectile. 
It consists of a cast-iron body, with a sabot compfi8''d 
an alloy of lead and tin, which is cast on the base uf t li« 
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prnj^ctile, and is h »ld in position by undercuts and dove- 
tails, the action of the charge being to force the sabot on 
the cast-iron body and to make it take the grooves. 



The best form is cast in a single piece, and has an ex- 
panding ring of brass which projects three-eighths of an 
mcli beyond the base of tlie projectile. 
25. De cribe the liu eka projeclile. 
It consists of a cast-iron body in one piece, with a brass 
sabot; the sabot is an annular disk intended to move on 
the frustum of a cone with an expanding cup iu rear to 
take the grooves. 

28. Name the projectiles used with field gum. 
Shell, case-shot, canister and solid shot. 

27. What is understood by a round of ammunition'? 

It consists of a projectile and its cartridge. In case 
of the 12-pdr. gun and the mountain howitzer, the pro- 
jectile and cartridge are attached to the same block of 
wood called a sabot, the whole being termed a round n/ 
fixed ammunition. 

28. What M undemtood 5y strapped ammunition ? 
Where the projectile and cai tridge bag are not united 

but carried separately, the projectile being attached to a 
sabot, and the cartridge bag to a block of wood called a 
cartridge-block rest^nioliiig a sabot. 

29. Whfd diferen: e is there in sabcts for field service f 
Sabots for solid shot and spherical case have one 

groove for attaching the cartridge, and for canister two 
grooves, 

30. Soto are projectiles for field pieces fastened to tht 
sabot f 

By straps of sheet tin, or of strong canvat, when tin oi 
sheet-iron cannot be procui-ed. 



24. Describe the A hsterdam 




ns 



HAXO-BOOK OF ARTILLEKT. 



31. How many straps are employed, and how are they 

fantetied ? 

For shot, tliere are two straps crossing at right angles, 
one 1 assing through a slit in tijo miJdle of the other. 
For shells, there are four straps soldered to a ring of tiu, 
or fastened to it by cutting four slits in the ring, into 
wiiicti the upper ends of the strap are hooked, aud turaed 
down on the inside of tlie ring. 

32. What is rt CAXI8TKK FOR 12-PDR. FIELD GUN? 

It consists of a tin cylinder attached to a sabot and 
filled with cast-iron shot. 
ti \. Holds it made f 

The cylinder is fiistoned to the sahot by six or eight 
aaiis, arid a plate of rolled iron is placed ;it ttie bottom on 
the sabot. It is closed with a sheet-iron cover after being 
filled, the top of the cylinder being cut into strips ^ an 
inch long, and turned down over the cover. 

;J1. In case of heavy sm ooth bore guns are solid shot at- 
tached to a sahot f 

They are generally without a sabot. 

3.5. How is it with shells and spliericnl case f 

Except for the 8-iiich siege howitzer, they are all strap- 
ped to sabots made of thick jdank, with strips of tin, as in 
case of strapping shot for field service. 

-iii. Horn is it with canister fur smooth bore sea-coast 
guns? 

They have no sabot; the tin is turned over the ii-on 
bottom. 

3r. Are sabots used with grape skotf 
No. 

38. What is the object of ^fixing solid shot or shells to 
wo drn b ttomsf 

To prevent injury to brass cannon; aud to insure the 
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fuze of a shell being retained in or near the axis of the 
piece. 

39. What prnporti in does the meitjht of one spherical 
solid shot bear to that of an other? 

The proportion is, as tlie cubes of their diameters. 

40. Ho'C is the weight of a spherical cas.-iron solid shot 
or she'l dete. mined 1 

Multiply the cube of the diameter of the shot in inches, 
or the difference of the cubes of the exterior and interior 
diiuneters of the shell by 0.1-52.j';Gfoi- the weight in i,ouuds. 
In case of lead bulls, tlie multiplier is 0.21-t. 

Note. — Tlie cjibe of the raiiiius, in in<:/i'js, of a cast-iron spheri- 
cal solid shot will be very nearly enaal to its weight in i)ound». 

41. Hoio is the diameter of a cast-iron shot of a given 
weight found f 

Divide the weis'ht in pounds by 0.132500, and extract 
the cube root of tlia quotient, which will be the diameter 
in inches. 

42. Horn is the quantity of poioder which a spherical shell 
will contain found? 

Multiply the cube of the interior diameter of the shell 
in inches, by 0.01741 for the weight of iwjwder in pounds. 

Note. — These rnultiiiliers are found as follows; Suppose Wto 
represent the weight of a bodv, J) its deasitv, V its volume, and f/ 
the weij;ht of tlie unit ol lua'ss, then iV^hFt/. Now, if a cubic 
inch of distilled water at the standard temperature be taken as tlie 
unit of nuuss, will be uuuiericidly jl^jl iJOunds. Hence, W=VD 

=0.0361089/) r=0.036201Z)^ d« (supposing d tobe the diam- 
eter and the body to be spherical )=0.036201x0.5236Z)d8 =0.018055 
Z)rf3. If we now .substitute for D the specific {rravity ot cast-iron 
shot or shells=7.(«), we have »F=7x0.018{/53(?3=0.1326e(jd8 ; and 
if for D we substitute the sjiecific sr-wity of lead, Tr=0.2142d8 ; 
and in case of powder, W =0.01744d8. 

For aiatncms, weiyhts, and cnaryts, gee Tables, pages 12G-131 
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43. What are nixo or orommet wadi^, and the'r u<>e f 
They consist of a ring of rope yarn,* about 0.7 iii. thick, 

■with two pieces of strong twine tied across at right angles 
to each other. The size of the ring is th j full diameter oi 
the bore, in order that it may fit tight, and stop the wind 
age. They increase the accuracy of fire, and are to bt 
preferred when the object of the wad is merely to retain 
the projectile iu its place, as in tiring at a depression. 
They stop th3 windage best when placed behind tha pro- 
jectile. They may be attachsd to the straps, or to tha 
projectile by twine, or may be inserted like other wada 
after the ball. 

44. Hoto are juxk-wads matJe; and for what are ther/ 
used. 

Watl-moulds for each calibre, — consisting of two cast- 
iron cylinders of different dianieters set iu oak, or of two 
strong pieces of oak, stiapped with iron, and joined by a 
hinge, — are employed in their manufacture. The junk, 
after having been' picked, is compressed by being beaten 
in the smaller mould with a maul andcjfl ndri al drift — tlie 
latter nearly of the size of the nioald — until it assumes the 
requisite dimensions; it is then taken out by raising the 
upper part of the mould, and closely wi-apped with rope 
yarn, passed over it in the direction of the axis of the 
cylinder, and fastened by a few turns around the middle 
of the wad. It is then placed in the large mould, and 
again beaten with the maul and drift until its diameter 
is increased to that of the mould, when it is taken out and 
its diameter verified by a wooden gauge corresfwuding 
to the large shot-gauge of the calibrj. These wads are 
used for proving cannon. 

* They may also be made of straw formed into rin;^ of the 
(iU-oper size, aud wrapiied with twine, and tied to the ball. 
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45. Dei^crihe the pr ce^qf loadinr/ field -she'ls. 

They are set up on their sabots, the charges nieasurecl 
out ui the proper powder-measure, aud poured in through 
a copjier funnel. The fuze-plugs are then driven in with 
a mallet, allowing the tops to project about 0.1 in., cure 
being taken not to .«plit them. The holes in the plug^ are 
then carefully reamed out, and stopjied with tow-wads, 
which are pressed in firmly w ith a round stick. 

46. Desn-ibe the jirocess of IomI.ikj spherical rase shot. 
The shot having been cleaned, the balls are put in. A 

stick with a less diameter than the fuze hole, and having a 
groove on each side of it, is inserted and pushed to the 
bottom of the cavity by working the balls aside. The shot 
is then placed in a sand-bath or oven, and brought to a 
proper temperature to receive the sulphur, which in a 
melted state is poured in to fill up tlie iiiterstices between 
the balls; the shot is^ allowed to cool, and the sulphur to 
harden, when the stick is withdrawn, and the sulphur ad- 
liering to the sides of the eye aud the surface of the shot 
is removed. If a fuze-plug and paper-fuze are to be used, 
the charge is poured in, and the plug inserted exactly as 
in ease of a shell; but, if the i orniaun fuze is to be used 
the charge is inserted and the stopper and fuze screwed, 
into their places, care being taken beiore placing the fuz(,i 
in position to puncture the covering of the magazine, s<i 
that the fire can communicate with the charge. 

Spherical-case are now usually loaded by putting 
in the bullets and pouring melted sulphur or rosiu iu until 
the case is full. After' the sulphur has cooled, the s(<ace 
for the powder is bored out by a cutter, which removes 
both the sulphur and portions of the bullets from the 
space. This is a quicker metliod, and gives a more aan- 
pact projectile. . . 
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Case-sfeot for rifle guns are filled in a similar manner. 

NoTK. — ^The object of the snlphur or rosin is to siolidify the 
mass of bnllets and i>reveiit them from striliing by tlieir inertia 
»<aiiii»t the sides of the case and cracking it when the piece is 
fired. Coal dust is sometimes used ijistead of sulphur or rosin. 
Konnd leaden balls, 17 to the lb. are used. 

47 What advantages does this mode cf loading possess over 
the old one t 

In the oW mode, besides a liability to accidents, if the 
powder remained in for any length of time hi' fore being 
used, it was ground up and became ini]>aired. By the 
new mode the powder can be placed in ti>t^ small cavity, 
and allowed to remain without fear of diimage or danger, 
and be ready for use when required. Being, be.sides, in a 
compact mass, instead of scatt'>red among the bullets, its 
power is nuicli greater, and it acts more effectively in 
throwing the bullets outward from the centre. 

48. Describe the process of /ill in (/ Muktak-siikll-S. 

Having been inspected to see that they are clean, dry, 
and in good order, place them on a block made for the 
purpose, or on rings of rope, or in indentations in the floor 
of the magazine, or on the ground, M'ith the fuze holes up. 
The charge measured out in a powder-measure is poured 
in through a funnel, and any incendiary- com{X)sltion, such 
as pieces of port-fire, rock-fire, &c., is inserted. In the 
mean time theiuze is cut to the proper length according 
to the range, by resting it in a groove made in the block, 
or inserting it in a hole made in a block or in a post, 
and sawing it across with the fuze-saw; or the fuze 
may be bored through with a gimlet perpendicularly to 
the axis at the proper point. The fuze i.s then tried in the 
fu2e hole and should enter i of its length. If it does not. 
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it may be reduced by rasping. The head of it is covered 
with tow to prevent the breaking of the composition, the 
fuz'j-setter placed on, and the fuze driven with the mallet 
until the head projects not more than 0.2 in. to 0.4 in. 
above the surface of the shell. These shells are generally 
filled and the fuzes driven in the battery magazines, as they 
are requiied. 

49. Hoio are shells for heavy guns loaded f 

In the same way as Mortar-shells ; but as paper fuzes 
inserted in wooden or bronze fuze plugs are used instead 
of wooden fuzes, the plug only is driven into its place, 
and sto[>p3d with tow after the bursting charge has been 
l)our id through it into the shell. 

i)0. Uouo are condemned shot and shell marked? 

AVith an X. made with the cold chisel. 

51. H w should halls he preserved f 

They should be carefully lacquered as soon *as possible 
after they are received. When it becomes necessary to re- 
new the lacc|uer, the old lacquer should be removed by roll- 
ing or scraping the balls, which should never be beatjd for 
that purpose. 

52. How should grape and canister shot he preserved f 
Tiiey should be oiled or lacquered, put in piles, or in 

strong boxes on the ground floor, or in dry cellars ; each 
parcel marked with its kind, calibre, and number. 

53. How are balls piled f 

Balls are piled according to kind and calibre, under 
cover if practicable, in a place where there is free circula- 
tion of air, to facilitate which the piles should be made 
naiTow, if the locality permits; the width of the boltom 
tier may be from 12 to 14 bails according to calibre. 

Prepare the ground for tfte base of the pile by raising 
it above the surrounding ground so as to throw off the 
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water ; level it, ram it well, and cover it with a layer of 
screened sand. Make tho bottom of the pile with a tier 
of unserviceable balls buried about two-thirds of their di- 
ameter in the sand ; this base maybe made perinau'iit: 
clean the base well and form the pile, puttmg the J'uze-holes 
of shells tiownwanla in the interca's, and not resting on the 
shells below. Each pile is marked with the numl>er of 
serviceable balls it contains. The base may be made of 
bricks, concrete, stone, wood, or with borders and braces 
of iron. 

54. How should fixed ammunition for cannon he stored f 
Either in boxes or placed in piles, formed of two paral- 
lel rows of cartridges, with the sabots together in 4 tiers ; 
chocv the lower tier with strips of w od fastened with 
small nails ; put a layer of tow 2 in. thick between the 
shot ; let the i>ile8 rest on planks, if there is no floor, and 
cover them with tai-panlhis ; have the place swept, and 
the cartridge-bapfs brushed off. Leave a passage of 18 in. 
between the double rows, and keep them 2 feet from the 
walls. Fixed amumnitioii should not be put into powd:'r- 
magazines, if it can be avoided; it should be kept in a dry 
place above the ground floor if [iracticahle; the store-rooms 
should be always aired in fine weather, the piles should be 
taken down, and made up again every six months at most, 
the bags examined and repaired, and the damaged car- 
tridges broken up. A ticket on each pile should show the 
number and' kind of cartridges, tlie additions to the pile, 
and the issues. 

55. How should canUter be piled f 

Like fixed ammunition, in 4 or 5 tiers. Empty can- 
ister in 10 or 12 tiers; the bottoms and covers separately. 

56. How flhould CARTRIDGE-BAGS FILLED be piled f 

Like fixed ammunition, or packed in boxes or barrels 
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57. How fiJiouhl LOADED siiKLLS be piled ? 

Oil the ground floor of a secure building on planks, if 
ihe floor is not boarded; in 6 tiers at most; the fuzes of 
the lower tier in the vacant spaces between the sliells; those 
of the other tiers turn downwards like the fuze-holes of 
i nipty shells; t!ie piles should be covered with a tarpaulin. 
Loaded shells should never be put into magazines, except 
from absolute necessity. 

58. How should FiRK-BALLS be preserved ? 

In a cool place, separated from each other by shavings 
or straw, if they are piled up, or they may be suspended 
by the handles, the bottom resting on a board or floor that 
they may not become deformed. 

59. How is ihe number of balls in a pile computed, of 
whatever form the pile may be f 

Bv multiplying the sum of the three parallel edges, by 
one-third of the number of balls in a triangular face. 

60. What is meant by the three parallel edges of the pile f 
Of the rectangular or long pile, tliey consist of the two 

largest bottom-rows and top-row; of the square pile, of 
two bottom-rows, and top-shot ; and of the triangular pile 
of one bottom row, the shot at the opposite angle, and that 
at the top. 

01 . How is the fiumber of balls in a Irian c/iilar face computedf 
Multiply the number in the bottom rowj plus one, by 

ha'f the number in the bottom row, for the number i*e- 

quii-ed. 

62. How is the number of balls contained in the top row 
of a rectangular pile calculated t 

One added to the difference between the long and short 
bottom rows will be the number required. 

63. How is the number of balls in an incomplete pile cf 
c abated ? 
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By first computing the number in the pile considered as 
complete, then the number of what the upper part ought 
to consist; and the difference of these piles will be the 
number contained in the frustum or incomplete portion. 
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WEIGHTS OF MORT.VB SHELLS. 









&-in. 


Coehorn 


Ramarks. 




lbs. 

3l6 


lbs. 
8S 


lbs. 
44 


lbs. 
»7 


With heavy charges^ the lo-lii. 
Columbiad shell (weight 101.67 
lbs.) IS used with lo-in. sea-coast 
mortars. 
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riELD PIECES. 
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CHABOES rofi MORTAK SHELLS. 





13-in. 
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« ) to burst the shell 
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lbs. oz. 
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0.6 


1 .12 
0.6 



HAXI>-B0OK OF ARTILLERY. 



PART I 

LABORATORY STOKES. 

1. What is a fuze ? 

A contrivance for igniting the bursting charge in a 
hollow projectile at any point of its flight. 

2. Into how many classes are fuzes diotded t 

Into three, viz : the time fuze ; the percussion fuze j 
and the concussion fuze. 
•3. Describe the time fuze. 

It is composed of a case of paper, -wood, or metal, in- 
closing a coluiiiii of burning composition ignited by the 
charge in the gun ; it burns for a certain time, at the end 
of which it cotnmunicates the flame to the bursting charge 
in the hollow projectile. 

4. For what projectiles is it used f 
For shells and rifle case-shot. 

5. Describe the percussion fuze. 

It receives no flame from the charge in the gun, but at 
the moment of impact, a flame is generated by means of 
fulminates, which produces the explosion of the charge 
in the shell. There are many varieties of this fuze, all 
consisting essentially of a brass or pewter fuze-plug or case 
which contains an iron or steel plunger terminating in 
a nipple which carries a common percussion cap ; the 
plunger is held in its place at the lower end of the fuze-plug 
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by a collar screw, wire, or othsr device ; M hen the projec- 
tile strikes, the plunger breaks loose, and by its inertia is 
driven forward with such force as to explode the cap and 
ignite the charge. 

6. For what pry'ectiles is it used f 
For rifle-shells. 

7. What is a concwuion fuze? 

It is a fnze that, like the time fuze, may be ignited by 
the charge in the gun, and the flame of the burning com- 
position is admitted by means of some interior contrivance 
to the bursting charge in the shell at the moment it strikes 
the object. 

8. What is the radical difference between the concussion 
and the percms'onfuxe f 

The former explodes, no matter what point of the pro- 
jectile strikes, \vh Teas the latter requires the projectile 
to strike at or near the front end. 

9. To what projecti'es is the concussion fuze applicable t 
To hollow spherical projectiles. 

10. What time fuzes are used in the U. S. service f 
Wooden, paper, the Bormann and the United States 

sea-coast fuzes. 

11. Describe the woor>EN fuze. 

It consists of a conical ]>lug of wood, of the proper size"* 
for the fuze-hole of the shell witli which it is to be fired. 
The axis of this plug is bored out cylindrically, from the 
lar^e, down to within a shdsrt distance of the small end, 
which is left solid. At the large end a cup is hollowed 
out, and the outside of the plug is divided into inches 
and parts, generally tenths, commencing at the bottom 
of the cup. The cylindrical space is filled with com- 
position, jwnnded hard, and as regularly as possible, 
and the cup filled with mealed powder moistened with 
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whiskey or alcohol. The rate of burning is determined by 
experiiueut, and marked on a waterproof cap, which is 
tied over the cup. Knowing the time any shell is to oc- 
cupy in its flight, the fuze is cut off with a saw at the 
proper division, aJid firmly set in the fuze-hole with a fuze- 
set and jiiullet. Say tiie fuze burns 5" to the inch. If a 
slieli be lU" in reaching the mark, two inches of fuze will 
burst it as it strikes. It it takes 8" to reach the mark, 
1 ^ in. shoidd be cut off, etc. 

J2. W/iat Ik the disailvuntage of this fuzef 
Its irregularity, it being very difficult to pound the 
composition so that equal lengths will burn in equal 
times. The shell may either burst too soon, and a great 
part of its effect be lost; or it may burst after burying 
Itself in the ground; or it may burst after paesiug tlie 
proper |X)int. Tiiis irregularitjr of bunting' iBM^|toaion to 
all fuzes where the composition is driven in«beessive 
layers iu a column which burns in the same dirtictluii. 

13. ■ With what mhells is this fuze used f 
With Mortar shells. 

14. What is the composition of Mortar-fuzes f 



No. 


Nitre. 


Sulphur. 


Mealed 
Pow. er. 


Time of 
burning i in 


Remarks. 








3^, 


3.8 sec. 


For Siege Mortars. 










5- II 


For Sea-Coast " 


3 










For 8-in Howitzers. 



15. Are these fazes always cut before being inserted in 
the shell f 

Geuei'ally they are; but they are sometimes bored 
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through at the proper positions instead of being sawed. 

16. A re /he// ever cut oh 'iijucly ? 

Yes, when the fuze is sn long as to render it likely that 
it will i-each the bottom of the shell ; for by cutting it per- 
pendicular to the axis, the whole base of the wood might 
be driven in contact with ihe bottom of the shell, and 
prevent the lighted composition from setting fire to the 
bursting charge. 

17. Describe the paper time-fuze. 

It consists of a cylindrical oluinnof hurning composition 
packed in a pajier case, gradually increasing in thickness 
frt)m its lower 'to its uj>p( r or outer extremity ; to in- 
suie ignition, it is primed rifle-powder at the larger 
i'ud. It is inserted at the time of loadinf^ the; piece into a 
brass or wooden plug previously driven into the fuze hole 
of the shell. The couiposition has the same ingredients 
as gunpoVder. the pro]>oi ti<ins being varied to suit the re- 
quired rate of combustion : pure mealed powder gives the 
quickest composition ; by adding certain projwtions of 
sulphur and nitre, the composition burns more slowly. 
The rate of burning al.vo depends upon the de'usity of the 
composition and tlie jiurity and thorough mixture of the 
ingredients. These fuzes vary in length, burning from 
four to forty seconds ; they are graduated in seconds on 
the outside of the case, and'can be cut to a length con-es- 
ponding to any intermediate time of flight. 

18. Describe the Belgian or Bokmanx-fuzk. 

The fuze-case is made of metal (a comi'osition of lead 
and tin), and consists. Fig. 2, first, of a short cylinder, 
having at one end a horse-shoe shaped indentation, one 
eiid only of which commmiicates with the magazine of 
the fuze placed in the centre by a chanuel filled with rifie 
powder. 
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This hor se-shoe indentation extends nearly to the 
^ ~~ other end of the cylin- 

der, a thin layer of lh« 
metal only intervening. 
Tins is graduated on the 
outside into equal parts 
rein-esentiug seconds and 
quarter seconds (see Fig. 
4.) In the bottom of 
this channel a smooth 
layer of the composition is 
placed, with a piece of 
wick or yarn underneath 
it. On tiiis is i>lace(j a 
piece of metal; the crosa 
section of which is wedge- 
and this, by machinery, i« pressed 
down u]x)n the composition, 
sealing it (4iermetically. Tha 
cylindrical opening, represented 
at a Fig. 2, is filled with musket 
powder and covered with a sheet 
of tin, which is soldered, closing 
the magazine from the external , 

B;^fore using the fuze, several 
holes are punched through this 
sheet of tin, to allow the flame to 
enter the shell. On the side of 
the fuze the thread of a screw is 
cut which fits into one cut on the 
inside of the fuze-hole, and the 
fuze is screwed into the shell with 
a wrench. 
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The thin layer of metal 
over the composition is cut 
through with a gouge or 
chisel, or even a pen-knife, 
at the interval marked vvitli 
the number of seconds which 
we wish the fuze to burn. 
To prevent the metal of this 
fuze, wliicli is soft, from 
being driven into the shell 
by the exj)losive force of 
the charge, a circular piece 
of iron, with a hole through 
its centre, and the thread of 
IS screwed into the fuze-hole 
before the fuze is inserted. 

19. For ii-liat pr>jectiles is the 
Bormann fuze cmplnyeii f 

For spherical ease-shot. 

Note.— Tlie Wrizlit fuze, a' modification 
of the IJonnanii fuze, extends tlie time of 
burning to twelve or fourteen seconds. 

20. Mention one important advantage 
o f this fuze. 

The shells can be loailed. all ready for use, and remain 
so any length of time, perfectly safe from explosion, as 
the fuze can be screwed into its place, and the composi- 
tion never exposed to external fire until the metal is cut 
through. 

21. Wkat is the only operation under fire required? 
To gouge through the metal at the proper point, with 
any kind of chisel, knife, or other instrument. 

12* 




Fig. 5. 
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22. Describe the UxtTED Statks sea-coast fuze? 
The paper case fits in a fuze-plug of bronze instead of 

wood. Jt fits the fuze-hole of the shell in the same way 
as the wooden plug, and is retained by the force of fric- 
tion. A safety cap and primer combined Ijave been adopt- 
ed to prevent ricochets, especially over water, from extin- 
guishing the fuze. A recess in the to[), filled with j riming 
composition, is covered, until the fuze is required for uae, 
with a disk of lead or jiaper fitting accurately the oj)en- 
ing. Tlie fire is conveyed to the fuze composition through 
a crool<ed p>a8sage which is filled w ith priming, and pre- 
vents water from entering in sufficient quantity to extin- 
guish the fuze. 

For .security, a small leaden plug is j laced in the inner 
end of the fuze-plug, where It reiuuins until it is driven 
out by the shock of the explosion. 

Wi en the shell is placed in the j iece, nothing more is 
])ccessary than to remove tlie disk which covers the i-ecess 
in tlie top. 

23. WJien ate prtper fuzes in -erteilf 

At the moment of loading the gun, and into wooden or 
brass /Mze-yo/u//,s- previously driven into the shell. 
21'. WJiat 'is a pokt-firk? 

It consists of a small paper case, filled with a highly 
inflanmiable but slow-burning composition, the flame of 
which is veiy intense and peuetiatiug, and cannot be ex- 
tinguished by water. 

25. What is if used for ? 

I'rincipally as an incendiary material in loading shells, 
nnd for communicating fire to the priming of guns when 
proving them. 

2o. What dots ■port-fire composition consist off 
Of nitre, sulphur, and niealed powder, in different 
proportions. One kind is com}^)08ed of 
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Nitre 
Sulphur 
Mealed powder. 



65 parts. 
22.5 « 
12.5 " 



A port-flre case, eighteen inches in length, filled with 
this coin}X)sition, burns ten minutes. 

27. What are priming-TUBES, and their vse f 

Small pipes having a cup at one end, and filled with a 
composition for firing cannon. 

28. W/iat lube is in general use in our si rvice f 
Tlie friction primer. 

29. ikscibeif. 

It consists of a short tube of metal inserted into a hole 
near the top of a longer tube, and soldered in that jHjsi- 
tion. The short tube is lined with a conii>osition made 
by mixing together one part of chlorate of potassa and 
two of sul, huret of antimony, formed into a paste with 
gum water. A serrated wire passes through the short 
tube and a ho'e oppositi) to it in the side of the long one, 
tlie open end of the short tube being compressed with iiijv 
jiei-s, and the wire at the end of the s;'rrated part doubled 
under to prevent any displacement. The other end of the 
wire is doubled and twisted by machinery. The long tube 
is filled with rifle powder, its upper end being covered with 
shellac-varnish blackened with lani^vblack, and its lower 
closed with shoemakers wax and dipped into varnish. 

30. Mention one great advantage of the friction tulmt 

It ^ives an enemy at night no clue to the position of 
your piece, as does the lighted port-fire, or slow-match. 

31. What is SLOW-MATCH ? 

A slow burning match prepared from hemp or flax 
slightly twisted, soaked in a strong lye, or in water hold- 
ing in solution sugar of lead. Cotton rope well twisted 
forms a good match without any preparation; 
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32. How long does slow-match prepared ft jm hemp or 
flax burn t 

Four to five inches to the hour. 
3'j. What is the use of sl iw-mutch f 

It is used principally for tha purpose of retainin;^ fire 
in ths shai^e of a hard-ix)iiited coal, to be used iu firing 
cannon, fire-works, &c. Jt was formerly used in field-bat- 
teries for lightinof the port-fires witli which tlie pieces 
■were dischai-ged ; but both are now entirely superseded by 
the friction primer. 

31. W QUICK-MATCH? 

It is a match made of threads of cotton, or cotton wick, 
steeped in gummed brandy or whiskey, thea soaked iu a 
paste of mealed powder and gummed spirits/ aud after- 
wards strewed over with mealed powder. 

35. How long does it burn f 

One yard burns in the open air thirteen seconds. 

36. What is the use of quick-match f 

To fire mortars, and sometimes in proving pieces. It is 
extensively used in priming all kinds of fire-works, such 
as fire and light balls, carcasses, rockets, pi-imiug tubes, 
&c. , and in conveying fire very rapidly from one portion of 
a piece of fire-work to another. 

37. When used for discharging cannon, how is the qu'ck' 
match set fre to ? 

By a slow-match, port-fire, or any other convenient 
material. 

38. When wed to prime carcasses , §fc., how is it set on 

flref 

By the flame from the .piece. 

39. What is Valencikxnes composition t 

A compound of 50 parts of nitre, 28 of sulphur, 18 of 
antimony, and 6 df rosin. 
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40. What hits use* 

As an incendiary composition, in charging shells for 
the purpose of increasing their destructive property, by 
setting fire to buildings, shipping, &c. 
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PMT.B. 

PLATFORMS. 

1. What M a PLATFORM ? 

A strong flooring' upon which a piece of ordnance, 
mounted on its carriage, is manoeuvred when in battery. 

2. What vs the object of a platform t 

To facilitate the service of heavy guns and mortars, 
and to insure accuracy of fire. 

3. Mention ike kinds of platforms in general use in the 
service . 

Fixed platforms for casemate and barbette batteries in 
fortifications, which are constructed with the works ; tlte 
siege-platfonu for guns and howitzers ; and the siege-phit- 
form for mortars; the rail-platform ; the ricochet- plat- 
form ; and the platforms for sea-coast mortars. 

4. What properties should wooden platforms possess t 
Strength and portability. 

5. Are the pieces composing siege-platforms of the same or 
d'fferent dimensions ? 

All of the same dimensions, viz : 9 feet long, 5 inches 
■wide, and 3^ inches thick. 

6. What is the we ght of each piece t 
About fifty pounds. 

7. What is the number of pieces in the siege-platform for 
guns and howitzers f ■ ■ 

Forty-nine in all, one being ussd as a hurter on the 
front part of the platform to prevent the carriage from 
running too far forward ; and twelve for sleepers. 
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8. What is the weight of /Aw pla'f um complete, f 

Two thousand six hundred and one and a half pounds. 

9. Describe the method of layixy a platform for a siege' 
jun or lioicilzer. 

First establish the centre line of the embrasui-e, and! 
tretch a cord on tliis line from the middle of the embia- 
:jure to the rear. This is the direc rix of the platform. 

Lay the two outside sleepers parallel to this directrix,. 
their outside edges being fifty-four inches distant from it. 
The four otlier sleepers are laid parallel to these, the edge 
of each fifteen and a half inches from the edge of the next. 
The uppjer surface of the front ends ot these sleepers to' 
be fifty inches on a vertical line below the sole of the em- 
brasure. 

They are laid with an elevation to the rear, of one- 
and a half inclies to the yard, or four and a half inches in 
th«ir whole length. This elevation may be determined by 
placing a block four and a half inches high on the front 
end of the sleeper, and laying a straight-edge with a 
gunner's level on it from this block to the rear end, thin 
so arrange the earth as to bring the level true in this [xisi- 
tion. 'I he next set of sleepers are laid against and inside 
of the first, overlapiung them three feet, having the rear 
ends inclined outwards, so that the outer edges of the ex- 
terior ones .-hall be each fifty-four inches from the diiTC- 
ti ix, and tlie spaces between the edges of the others the 
same as in the first set, viz : fifteen and a half inches fioni 
the edge of one to the edge of the next, all having the 
elevation to the rear of one and a half inches to the yard, 
and j>erfectly level across. 'J'he earth is then rammed 
firmly around these sleepers, and made even Mith their 
upper surface. The first deck-plank, with a hole thvouj-h 
each end for the eye-bolts, is laid in place perpendicular ta 
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the directrix, its holes coiTPspoii(liii!T ^ith those in the 
sleepers. The hiirter is pLiced ou it, and the bolts drivn 
through the corresponding holes in these {lieces. Tiia 
hu' ter should be so ] lacL'd as to prevent tlie wheels from 
striking ngainst tlie epaulment wh -n tlie piece is in bat- 
tery. If the interior slope has a hnsi of two-sevenths of 
its height, the inner edge of the hurter should be two and 
a half inches from the foot of the slope. The other planks 
are then laid, each one forced against the preceding, 
the last plank having holes for the rear eye-bolts. By 
drawing out or driving in the outside sleepers, the holes 
til rough their rear ends are made to correspond with those 
in the last deck-p ank, and tlife bolts are put in. - 

Drive stakes in the rear of each f leef>er, leaving their 
tops level with the upper surface of the i>latfonn. Raise, 
ram, and level the earth in the rear of the platform, so as 
to have a plain, hard surface to support the trail when the 
recoil is great. The earth at the sides should be raised 
neai'ly as high as the platform, and well rammed, giving 
it a slight inclination outwards to allow the water to run olf. 

10. What are Ike dimensions of thU jdaffurm t 
Fifteen feet by nine feet. 

1 1 . Why is the elevation to the rear given to this plat- 
To diminish the recoil and to permit the water to ruo 

off. 

12. Describe the platform for a siege mortar. 

It is composed of only six sleepers and ticenti/-one deck- 
planks. It is laid level and the front and rear deck-plank ; 
ai-e connected by eye-bolts to every sleeper. 

Give the dimensions and weight of thit platfo-nt. 

Dimensions about nine feet deep by nine feet wide i 
wid weight twelve hiuidred and twenty pounds. 
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H. Descrifte the me'hod if laii'ing the rail-platform. 

The rail-platform for siege-mortars consists of three 
sleepers and two rails for the cheeks of the mortar-bed to 
slide on, instead of the deck-plank, and is very strong, and 
easily constructed and laid. 

The pieces being- notched to fit, are driven together at 
tlie battary, the distance between the centre lines of the 
rails being equal to that between the centre lines of the 
ciieeks. The earth is excavated eight and a half inches, 
the depth of the sleepers, and the bottom made perfectly 
Iwvei. The directrix being exactly marked by stakes, the 
phitforni is placed iti position, its centre line coinciding 
with a cord str;^tchpd between the stakes marking the line 
of lire. The earth is filled in as high as the upper surface 
of the sleepers, and firmly rammed; and the stakes are 
driven in the rear angles formed by the sleepers and rails, 
and one at the rear end of each rail. 

lo. Mention the p .rti of the uicochet-platform. 

1 Hurter, 8 feet long. 8 in. wide, and 8 in. thick. 
;} Sleepers, 9 feet long, 5^" " " 5^" " 

2 Planks, 10 ft. 8 in. long, 1:3 " " " 2^ « " 
1 plank, 7 ft. long, 13 " " " 2^ " «' 
1 piece of plank, 2i ft- long, 1.3 " " " 2| " " 
18 stakes, 4 ft. long, 1^ " " " l| " " 

It). Wh 'it is the weight of this platform f 
Six hundred pounds. 

1 7 . Deacribe the method of laying thii platform. 

To lay this platform, place the hintar perpendicular to 
the line of fire, and secure it by four stakes, one at each 
end and two in front, 31^ inches from the middle to- 
wards each end ; lay the three slaepers parallel to the 
hui t "r, the first 16 inches from thf rear edge of the hnit'^r, 
the second 431 inches from the rear edge of the first, and 
13 
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the third iS)4 inches from the rear edge of the second. 
Lay tlie plauks 31 }4 inches Iroiu Uie Uir eti ix of tJie nlut- 
foi*m to tlie centre of each plank. Place the piece of nlaiik 
00 inches from the rear edge of the last sleejier, and bed it 
in the ground. Place on the last sleeper and this jnece of 
}>lank, the plank (7 feet lonp), its front end 106 inches 
from the rear edge of the hurter. 

18. G te the d memiom of parts of sea-coast Mortar pltU' 
fonns. (bee Table p. 147.) 

19. Describe the methbd of laying these pi ■ ifonns. 

FOR THE 13-rSCH MORTAR. 

A pit is dug 2 feet deep and about 18 feet square on 
the bottom. The eai'th on the bottom is well rammed and 
levelled. The dimensions of the liJ-inch Sea-Coast Mortar 
platform are 15 feet by 15 feet by 2 feet 2 inches. The 
two-inch planking is laid level on the rammed earth p<'r- 
pendicular to the directrix. The cy'Bndrical bolts are put 
m the sleepers, and the sleepers with bolt heads down, ftj e 
laid compactly on, and perpendicular to the planking, ami 

Earallel to the directrix. As the deck-planks are laid, the 
olts pass through the holes in them. The deck-plauks 
are laid compactly upon the sleepers, perpendicular to the 
directrix. The nuts are put on the bolts and screwed 
down. Both the nuts and bolt-heads are counter-sunk. 
The iron plates are laid parallel to the directrix and 
screwed firmly with wood screws to the deck-planks, cov- 
ering nine feet in the centie of the platform and leaving 
three feet on each side uncovered. The eai'th is then 
filled in and rammed compactly around the platform with 
a slight indliuation outwards, so- as to shed -waiieF. Th» 
platform for the new centi-e-piuile chassis is 17 feet «|uar<;; 
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Remarks. 


The timber for these plat- 
forms to be of oak or heart 
of yellow pine. 




Thickness. 






Width. 




1 


Length. 






No. of pieces. 






Thickness. 






Width. 


inch. 
5-16 




Length. 






No. of pieces. 




Names 
of Pieces. 


Deck Planks 

?leepsrs 

Wood Screws. , 

Iron Plates 

or Iron Plates, 

J lanking 
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and the bottom of the pit must therefore be 20 feet 
square. 

FOR THE 10-IXCH SEA-COAST MORTAR. 

The 10-inch platform is similar to th" 13-inch dt-scribed 
above, but its diraensioiis are l > fet't by 12 feet by 1 foot 
8 inches, and tlie iron plates oovcr eiijht feet of the centre 
of the platfi)rni, leaving two feet on each si le uncovered. 
The pit is one foot six iuclies deep by about 15 feet square 
on the bottom. 
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PABT xn. 

ARHLLERY CARRIAGES AND MACHIITES. 

1. What is meant by artillerj/ carriages f 

Carriages of every description employed in the artillery 
service. 

2. How nrf nuch cnrrinqes clasaijied f 

Into two general divisions: fir-it, those carriages on 
which artillery are mounted, eith >r for firing or travelling; 
and secondly, such as are esp 'cially used for the trans- 
portation of artillery, ammunition, and stores. 

3. What is a gun- arriarje f 

It is the maciiine on which a piece is mounted for 
majioeuvring and firing. 

4. Inio what classes may gitn-cnrriages he divided f 
Into m' vab 'e and s'ationary carriage's. 

5. What is the use of movablk carriages ? 

Thay are used for the transpoi'tation of the pieces as 
well as for firing tliein. and are mounted on large wheels. 
They are furnished with limbers. 

6. Describe the movable carriage. 

It consists of two cheeks, connected together and with 
a stock by assembling bolts. Tha front part supports the 
13* 
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piece, and rests upon an axle-tree furnished witJi whe-els, 
tlie rear end of the stock or trail resting on the ground. 

7. What are the chekks ? 

The parts of the carriage between ■which the piece is 
placed, and ujwn which the trunnions are supported. 

8. What w the tcheel cnmpoged ojl 

Of a nave into which the axle-tree enters; of a certain 
number of spokes fastened in the nave; and a circumfer- 
ence which is com[ osed of a number of fellies equal to 
half the number of spokes. 

9. What is the dish of a wheel? 

The inclination outward of the spokes, when fastened 
in the nave. 

10. What is the advantage of this Miquity of the 

xpok en ? 

It gives elasticity to the wheel, and protects it from 
the elfect of sliocks which would destroy it, if the spokes 
were in the same plane. 

11. What is the object of giving (Jish to a wheel? 

For the puriwse of making the body of the carriage 
wider; to diminish the length of the axle-tree, thus in- 
creasing its .strength; to throw the mud and water outside 
the wheels; and to keep the wheel close against the car- 
riage, and prevent any tendency to run off the axle. 

12. IJow are lutivuble yun-cairiages distinguished f 
As field, mountain, and siege-carriages. 

13. What are the princiiml cons derations to be kept In 
view in the construction of movable carriages ? 

In firing, the carriage should yield to the recoil. 
Were it fixed immovably, it would soon be destroyed, no 
matter how great its solidity. Its weight should be pro- 
^jortional to that of the piece. If too heavy, it would soon 
l)e destroyed 1 y the shocks of the piece. If too light, the 
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recoil would be immoderate. Its weight should always he 
lesB than that of the piece. A heavy piece upon too light 
a carriage will perform better service than the i-evers«' 
amm,arement, since the effort exerted by a | iece depends 
upon its mass multiplied into the square of the velocity. 

14. What are the prmcipal considerations to he kept in 
view in the construction of fic d-carriagesf 

Lightness and strength combined, great mobility and 
flexibility, and a low centre of gravity, in order to sur- 
mount all difficulties in the. field M'hicli must frequently 
arise while artillery is acting ^\ith other troops, — to re.sist 
the concussion in firing, and the severe jolting producf<l 
when moving rapidly over uneven ground. 

15. How niani/ k inds offiehl-yun carriages have ice ? 
Three, viz: one for the three-inch lifle, which with 

slirht modifications is adapted to the oue-inc!i Gatling 
gun; one for the half-inch Gatling gun; and one for the 
twelve-ponnder. The corres; onding parts of these car- 
riages differ only in their diine'nsioua. 

16. In what respect are these carriages similar f 

In all, except that of the half -inch Gatlinggun, the 
same kind of limber and the same size wheels, so that any 
limber or wheel may be used w ith any carriage. 

17. Describe thr-se gun-carringcs. 

'J hey consist of two short cheeks of wood, bolted u]>on 
a stock and wooden axle-body, in a recess 'of which fits 
the iron axle on wlrich the wheels are placed. The stock 
terminates in a. trail and trail-plate which rests on the 
ground, and has on the end a strong j ing called the lunette. 
which is placed on the })int!e hook when the piece i.s 
limbered. In the stock is placed an elevating screw-l»ox 
of bronze in whicli the elevating screw fits. 

18. Mention other parts of a jfield-cairiage. 
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Cap-squares, ear-plat ;s, trunnion -pi at is, unbr-strap, 
eleratitig-serew, wheel-suini plats axl'-trae, trail-plate, 
traii-faandles. pvolonfje-liooks, l oiiitiiisjf-riujjs, wa-Nliur-hooka 
lock-chain, si)Oiicje-cliain, sponge and rammer stop, bolts, 
rings, bands, hooks, keys, straps, miti and nails. 

19. What « tl.e lunher? 

It consistsof a similar axle-body, axle, and two wheels, 
and on these rests a frarae-wori^ to receive the tonsjue. 
On top of the whole is an ammunition box, the top of which 
forms a seat for three cannoneers. In rear of the axle-tree 
is a i>'mtle-hook to receive the lunette of the trail Con- 
nected with the fniina work in front, is a fixed Hj>rmter-bar 
with four hooks, to wliich ai-e attachud th.' traces of the 
wheel-horses. At the extr.'iuity of tha tonfjfue are placed 
two pole-chains, by which the tongue or jK)le is held up, 
and a jx)Ie-yoke with two movable orauches, to prevent, as 
much as possible, the pole from oscillating and striking the 
hoi'ses. 

20. What is tie me of the Vmber f 

To facilitnte tiie moveiuents of the carriage. By means 
of it a considerable p<jrtion of ammunition and stores may 
be conveyed for the immediate use of the piece, some of 
the cannoneers may be seated on the boxes, and by the 
simple manner in which it is attached to the carriage, the 
greatest facility is afforded for coming into action, or iu 
retiring. 

21. Are there any other advantages from the maimer in 
which the gun-carriage and limber are connected ? 

These two parts thus possess all the advantages of a 
four-wheel carriage, and the freedom of motion pecniiar t(j 
each admits of their passing over ground uninjured, or 
without being overturned or strained, where a»iy other 
four-wheel carriage would invariably fail. 
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22. Give the total w ight of a gun-carriage' and limber 
equipped for service. 



3-inch. 
Six divisions in half- 
chsst. 


i2-pdr. 


Galling Gun. 








lbs. 


lbs. 
3.978 


lbs. 
J,546 


lbs. 
3.30a 



23. Describe the mountain artillery gun-carriage. 
It is formed like the field-gun carriage, but much 

smaller, the cheeks not being formed of pieces distinct 
from the stock, but all three made of two pieces bolted 
together. The axle-tree is of wood, which lessens the re- 
coil, and gives an elasticity to the whole carriage, better 
adapted to resist the shocks of firing. The wheels are but 
thirty-ei^ht inches high. Ordinai-ily, over rough gi-ound, 
the carriage is transported on the backs of mules; but 
where it is possible, a pair of shafts is attached to the 
trail to keep it from the ground, and the piece is drawn 
on its carriage by liarnessin^ one of the pack mules to it. 
The ammunition is carried m ammunition boxes on the 
backs of mules. 

24. Describe the prairik carriage. 

The necessity for a small carriage for the mountain 
howitzer, when used on our western prairies, has led to 
the adoption of a special carriage for that service, with a 
limber attached as in a field can-iage. This renders the 
» When there are five divisions in each half^Jiest, the total weight i 
3,648 lbs. 
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carriage less liable to overture), aiid preferable in every 
respect to the two-wheeled cue. The limber is fumished 
witli two amimiiiition boxes, placed over the axle-tree, and 
parallel to it, and just wide enough for one row of shells 
and their cartridges. 

25. Hi w many kinds of siege-gun carriages are used 
in our service f 

Three; one for the 4^in. gun; another on which the 
80-pdr. Parrott gun is now mounted ; and the third for the 
8 ill howitzer. 

Note. — These carriages are the old 12-pdr. , 18-pdr. and •24-pdr. 
siege-gun carriages, a great number of which being on baud are 
utilizod as above. 

26. In what respect are they similarf 

They are all constructed in the same manner, differing 
only in their dimensions. All the limbers and wheels ai*e 
the* same, so that they can be used in coiumoii. 

27. Describe this gun-cari l((r/e. 

It is similar in its construction to the field-carriage, but 
is joined to the limber in a different way. Projecting up- 
wards from tlie limber and in rear of the axle-tree, is 
placed a pintle, which enters a hole made in the trail from 
the under side, and a lasliing chain and hook keep the two 
parts together when puce in position. The weigJit of the 
trail resting on the r«sir end of the tongue keeps this nearly 
horizontal, and relieves the horses of the weight of it, 
which, as it must be both long and heavy, is too much 
the horses to carry. 

* vrhen the 8-inch howitzer Is monnted on the 24-pdr. carriagp, 
a quoin is used instead of tiie elevatiiig screw, the howitzer beiqg 
too short to rest on the screw« 
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The splinter-bar is, as in field carriages, stationary, but 
the traces of the next team are attached to a movable bar 
whicii is connected with the end of the tongue. The ton- 
gue is furnished with pole-chains, but no yoke, and the 
rest of the teams are harnessed as in field-artillerv. The 
axle-trees are of iron, with axle bodies of wood, which last, 
by its elasticity, renders the shock from the piece less di- 
rect and violent. 

On the upper surface of the cheeks, near the rear ends, 
are placed two projecting bolts which, with the curve of 
the cheeks, form resting places for the trunnions, when the 
piece is in ^wsition for transportation. They are called 
travelling trunnion-beds. When the piece, is in this position, 
its breech rests upon the bolster, which is a curved block 
of wood, bolted to the upper side of the stock. On each 
side of the trail, and perjjendicular to it, a strong man- 
oeuvring bolt is placed to serve as i laces to app y the hand- 
spikes in manoeuvring the carriage. 

28. What is the object of the tr veiling trunnion-beilnf 
For the purpose of distributing the load more equally 

over the carriage. 

29. Mention the parts composing the limber. 

The fork, the splint9r-l>ar, the hounds, the sweep-bar, 
the tongue, the pintle, tlie lashing-chain, the axle-tree 
(iron). The sweep-bar is of iron, and on it rests the trail, 
which by its weight keeps up the tongue. 

30. G. ve the weight of siege-gun carriages and limberi 
without implements. 

12-pdr., 3,641 lbs.; 18-pdr., 3,743 lbs.; and 24-pdr., 
3,915 lbs. 

31. Why is it unnecesmry for sieqe-carriages to have the 
tame degree of mohil 'ty and Jiexibility as feld-carringesf 

Because siege-carriages, are, properly speaking, trans- 



136 



HAXD-BOOK OF ABTItLEKT. 



portation wagons for use on roads, and never intended for 
inauoeiivring with troops. 

32. How many horses does the transportation of siege' 
guns require ? 

Eight horses (four drivers.) 

'S-i. IV/ml are stationary gun-carriages vsed fori 
'J'o fire tlia piece from, aiid not to trausi>ort it. 
34. For what service are these carriages used 
For garrison and sea-coast pieces; although the sie^e- 
gun carriages just described amy also be used in a fortifi- 
cation or garrison. Mortar-beds, to be described here- 
after, are used either for siege or garrison service. 

3.3. What are the chief ref/uis.te.-i for garrison and sea- 
coast carriages ? 

Strength, durability, and facility in ser\'ing the guns, 
as they are intended only for the works of a place, coast- 
batteries, and situations where they are permanently fixed. 

36. H'A.y shnu d these curr.uges be required to possess 
great strength and tlurafiility ? 

Unless made strong they would soon be shaken by the 
continued and rapid lire which the def,'nce of a work may 
demand; and from their constant exjxjsure to the weather 
they would soon dscay if made oi a very perishable ma- 
terial. 

37. /* the weight of garrison carriages a matter of great 
importance ? 

It is of less imporfamce in this class of carriages than 
in any other, as they are seldom removed from their situa- 
tions; their weight adds but little to the labor of running 
them up. 

38. ifention the different STATioyARY carriages. 
The barbette front pintle can-iage; the barbette centre 

pintle carriage; the casemate -carri^e; and that for the 
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24-pdr. iron liowitzer, called the flank caseiuaie-caniage; 
and the carriage on wliich the mortar is niouuted called 
its bed. All these, except tlwjkmk- cuxeina,e-curriu</e, are 
of wrought iron, the latter being wade of wood. 

Note.— The 13-in. mortar is now mounted on a centre pintle 
carriage iu tlie following manner, viz. : The nioitar i» mounted on 
the usual bed, and tliis iximn a cliasKis testing on its plutlorm. 

39. What is a Bakuette carr a(/e ? 

It is a carriage of the stationary class, on which a gun 
is mounted to lire over a parapet; and a barbette gun is 
any gun mounted on a barbette carriage. 

40. 0/ how many parts are sea-coast carriages com- 
posed f 

Of a gun-carrifige and chassis. 

41. Vescrihe the wrouf/hl-iron rjun-carriage. 

It is composed of two ( heeks, lie d together by two plates 
of boiler iron called the front and rear transoms. Each 
cheek is formed of two pieces of boiler iron cut to a tri- 
angular shape, separated at the edges by interposing the 
vertical portion or web of a T shaped bai-. The hoi izontal 
blanches project over each side to form a double rim, 
which gives stiffness to the cheeks. Flat bars of iron are 
also placed between the plates at suitable intervals to 
stiffen the cheeks in the direction in which the weight and 
recoil of the piece bear ujion tliem. All these paits are 
held together by screw-bolts. The motion of the carriage 
to and from battery is regulated in the S and 10-inch car- 
riages by a pair of eccentric truck wheels, which work on 
an axle-tree placed underneath and a little iu front of 
the centre of the trunnions. When it becomes necessaay 
to check the recoil of the gun-cairiage, the wheels are 
thrown out of gear by means of a handspike inserted in the 
socket attached to tlie end of the axle-tree, and the carriage 
14 
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moved on slitliiip friction, ^^"hen tlieguu is to be moved in- 
to battery, the w he. Is are lluown into gear, in a similar mau- 
uer, and the front of tlie carriage moves ou rolling friction. 

The manceuvring wheels mentioned abcive are fixed on 
the projecting ends of the axle-tree, the axis of the wheel 
being eccentric with the nxis of tlie axle-tree. 'J'hese ec- 
centrics are so arranged that wlien the centres of the 
■wheels are at their lo est points the .surface of the wheels 
beai" oil the rails of the cha.ssi.s and raise the gun-carriage 
from it ; and when the centres are at their liichcbt points 
the sui-faces of the wheels do not touch the rails, and the 
gun-carriage is in contact with them. Jn case there is no 
socket connected with the end of the axle-tree, the wheel 
is thrown into or out of gear, that is, made to besir on the 
rail of the chas.sis, or relieved from it, by turning the axle- 
tree with a wrench placed on the hexagonal end. In the 
15-in. carriage there are two paiis of manoeuvring wheels, 
one pair being placed in front as above described, and the 
other pair near the rear end of the can-iage. 

The elevation and depiessibii are given by « lever, the 
point of which works in a ratchet cut in the ureech of the 
piece. 'J he fulcrum* is made of cast iron and rests on the 
rear transom of the gun-carriage. It has several notclies 
for adjusting the position of the elevating bar. 

42. r.escribe the chassis. 

The chassis is t e movable railway ou which the gun- 
carriage moves to and from battery. It is comjosedof 
two wrought-iron rails inclined 'd"^ to the horizon, and uni- 
ted by transoms, as in the gun-cai-riage. In addition to 
the transoms, there are several diagonal braces to give 
stiffness to the chas.sis. 

* It is so named In the Ord. Manual, but in the Heavy Ar illery 
tiK-tics and in Appendix Ko. 2 of tJbis Hand-booJi it is called tlie 
" ratchet-poBt." 
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For t e 10-inch and smaller carriages, the chassis rails 
are single beams of rolled iron, 15 inches deep ; for all 
calibres above, the rails are made of long rectangular pieces 
of boiler plate and T iron, in a manner similar to that of 
the cheeks of the gun-carriage. In order to move the car- 
riage horizontally in the operation of aiming the piece, 
the chassis is supported on traverse wlieels which roll on 
lircular plates of iron, fast' ned to a bed of solid masonry, 
c:ilbd the traverse circles. Tiie motion of the gun-carriage 
is checked front and rear, by pieces of iron bolted to the 
top of the rails, called hurters and counter hurters ; and it 
is i>reveiited from slipping oif sideways by friction rollers 
and (/niile^. which are bolted to t'le cheeks and transoms. 

Jn a late modification of t'le 15-inch carriage, t e front 
eccentric axle is replaced by an ordinary one, dispensing 
with axle-pawls and friction bands, the handspike pa Is 
are made double instead of single, with a spring to keep 
t'lem out of the ratchets, the front set of transoms and di- 
n^fonal braces are removed fJom the chassis, and pneumatic 
or ' ydraulic buffers to check the recoil are put in with 
tiiick braces. When the rear manoeuvriiig wheels are cut of 
(/ear, the top carriage touches the rails of the chassis and 
moves on sliding friction, aud when they are in (/ear the 
front wlieels are also made to touch the rails and t le top 
carriage moves on rolling friction. To preA-ent the rear 
manoeuvi'ing wheels from working out nf year while the gun 
is being run from battery, or jumping in gear when the 
gun is fired, pawls are provided for locking the rear a le. 
When no pawls are provided for locking ti.e eccentric avle, 
it is often necessary for one cannoneer to remain embarred 
ill the axle socket to prevent the axle from flying out of 
f/ (ir. The 15 in. carriag? allows an elevation of about;t2* 
an 1 a deprassiou of about unless wi.en fitted with 
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pneumatic buffers when no more than 25* elevation can be 
given. With the ! ydraulic buffer w ich passes along tl e 
centre of the cl assis,tl,e elevation is still l urti.er diminis ed. 

43. What is the pintle and tchere ig it placed f 

It is ti e central j iece around wbich tl e c! assis is trav- 
erevd. In the centre-pintle carriage it is in tl e centre of 
f e c' assis, but in the front pintle carnage it is in t! e cen- 
tre of the front transom. It is a stout cylinder of wro\ig t 
iron inserted in a b ock of stone, if the battery be a fixed 
one ; or it is secured to cross pieces of timber bolted to a 
platform firmly imbedded in ti e frrouud, if it be of a tem- 
porary nature . In casemate batteries the pintle is placed 
immediately under the t: roat of tl;e embrasure, and the 
chassis is connected witli it by a stout strap of iron, called 
the tongue. 

Casemate carriages differ from barbette carriages in 
being mucli lower, but t'.eir mode of construction is essen- 
tially the same. * 

44. Where are the hondspH es applied in manoeuvring thexe 
carriages? To holes in t>.e circumference of the traverse 
and manoeuvring wiieels. 

45. Why does the chassis slope towards the ^ront? 

In order to diminish tiie recoil, and aid in running t!;e 
piece into battery. 

46. What guns go on the same carriage f The 10-inch 
rifle and tlie IS-inch smootli bore on the 13-inch carriage; 
and tlie 12-inch rifle and 15-inch smooth bore on the 15-inch 
carriage. The 20-iuch gun 1 as a separate carriage. 

47. What cairiage is preferable for the barbette batteries ? 
Tiie centre-pintle carriage as affording a much greater 

horizontal field of fire. 

48. What are the weight$ of top carriage and ckasfia nf 
the lo-inck gun carriage f 
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Weigjt of top carriage with air cylinder 

attac'.iraents, 5,800 lbs. 

Weight of chassis, (centre pintle) . . 9,466 lbs. 
" " " wit'.i air cylinder 15,450 lbs. 

«' (front pintle) with geared 

traverse wheels, .... 11,022 lbs. 
" of chasiss (front pintle) with air 
cylinders and geared traverse w'ueels, . 17,000 Iba. 

49. How m-iny kinds of siege-mortar beds have wef 
Three ; the8-in., 10-in., and the Coel.orn. 

50. Which of these are alike t 

The first two, differing only in dimensions. 

51. Desoibe these beds. 

They are made of wrought iron and put together aft^r 
t':P manner of the sea-coast goa carriage. The different 
parts are the c':eeks, which, like those of the gun carriage, 
are triaijgular in shape, and two transoms connecting the 
cheeks together. At the end of each clieek are projections, 
called front and rear notches, underneath vfhich the can- 
noneers embar with tlieir handspikes to move t'.ie bed ou 
the platform; there are also two front and two rear ma- 
noeuvring bolts for the same purpose. The elevation and 
depression are given as in tlie gun carriage, by embarring 
with tlie iron elevating bar through the fulcrum* into the 
I'atcliets on the breech of the mortar. 

Sea-coast mortar beds have eccentric truck wheels for 
manoeuvring tlie mortar bed on the platform, and manceu- 
vring bolts are omitted. 

52. Describe the centre-pintle carriage upon which the 13 
inch mortar is mounted. 

The mortar is mounted on the usual bed now become 
*rt is BO named In the Ord. Manaal, but to the Heavy ArBUery 
tactics and iii Appendix Ko. 2 of this Hand-book it is called th* 
" ratchet-poBt." 

u* 
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the top carriaiTe, and tliis upon a chassis resting on its plat- 
form. The top carriage has a crane attached to the left 
cheek, and to the inside of the right cheek is attached a 
pawl worked from the front, for lockirif^ the eccentric 
axle in and out of gear, and the cari iage is strengthened by 
an additional rear transom about 5 inches wide, the pipe 
being omitted. The chas.sis has the usual appliance for 
throwing this class of carriages into gear, and in addition 
an eccentric axle placed at right-angles to, and supported 
by, a double fr(jnt transom, and carrying a traverse Mhee], 
bv means of which motion is communicated to the chassis. 
The chassis is otherwise transomed and braced in accord- 
ance with the system, Tha cha.ssis weighs 2,000 lbs., and 
the chassis rails are 190 iiiclies long, and 10 inches high iu 
front, and 15| inc es in rear. 
, 5"5. Describe the COKIIOUN mnrtnr-hal. 

It is made of a bio? k of oak-wood, in one piece, or 
two pieces joined togetlu-r witli bolts. A recess for the 
trunnions and jiart of the breech is made in the top of the 
bed; and the trunnions are kejit in tlieir places by plates 
of iron bolted down over them. Two iion handles are 
belted to the bed on each sid ', by which four men can 
carry the bed with th ? mortar in its place, the entire 
weight being only 29(5 pounds. 

5i. Where is the FLAXK caskmatk carriar/e emphije/l f 

It is e.specially adapt"d to th? mounting of the 24-pdr. 
iron howitzer in the flanks of casemate-batteries, for de 
fending the ditch. 

55. Describe the woo<Jen r/itn-ca riage. 

The cheeks are made of white oak, and connected 1 y 
two iron transoms, the front one projecting below the 
ch»eks, and resting on the cha.ssis with a projection on the 
Uittom of it, fitting in between the rails. The bottom of 
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the trail has the same slope as the upper surface of the 
chassis ou uiiich it rests ; so tliat vsheii itd eccentric-roller 
is out of gear, the rear parts of the cheeks fit the rails. 
] he remaining portion of the bottom of the cheek makef 
nn angle with the rail, and has in front a fork, and a roll- 
er which runs on the rail of the chassis when the ecc* n- 
tiic is in geai-. Each cheek has on the side a trail-handle 
and a nianoeuvring-ring. In rear of the rear tranKoni is 
jilaced an eccentric-roller, having a j lojection in the mid- 
dle of it, just large enough to fit in between the rails of 
tlie chassis, and gnide the tj'ail of the carriage. When this 
roller is in geai-, the weight, of the ti ail rests npon it, while 
that of the front j art of the carriage is thrown npon the 
front rollers, and the piece is then easilj' run in and out of 
battery; but the lolltr being out of gear, as when the 
piece JS about to be fired, the weight rests upon the rear 
part of the chei ks and the front ti anscm, and sliding fric- 
tion i.s brought into play to diminish the recoil. Cap- 
squares are used with this carriage. 
50. Den rihe Ihe vlmsn^. 

It consists simply' of two rails 3 inclifs apart, and 
joined by lour transcnis and assembling-bolts, lluiters 
en the rear i nds of tiie rails only are used, as the bottom 
I'rojection oi tiie IVont trai.srni prevents the cai'riage i nu- 
lling too far into biittery. 'J he front end of tiie chassis 
rests on the sole of the tnd rasure. The end is provided 
with a jvintle-plate and a straji of half- inch iron through 
which the pintle passes to the masonry beneath. The real 
of the chas.'-is is supported by an iion prop, the lower eiio 
of w hich is attached to two traverse-wheels. 

57. What ctniafje is used forcvnvey'mg ammunition for < 
(i<-l<l baHcryf 

The CAISSON. 
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58. Describe i . 

A four-wheeled carriaj»p, consisting of two parts, one 
of whioli is a liiul>er similar to tiiatof tiie gun-carriage, and 
c miect 'd in a similar way by a vvooilen stock and luuctte. 

On the axle-body of the rear part, and parallel to tlu 
stock, are placed three rails upon which are fiustuiied two 
ammunition boxes, one behind the other, and similar to 
the on ^ on th? limber ; so that the caisson has thres am- 
munition boxes which will seat nine cannoneers. The in 
terior compartments of the ammunition boxes vary ac- 
cording to the nature of the amnnmition with which thvy 
are loaded. In rear of the last box is i>]aced a spare 
wheel axle of iron, with a chain and toggle at the end of it. 
On the rear end of the middle rail is placed a carriage 
hook similar to a pintle hook, to which the lunetta of a 
gun-carriage whose limber has become disabled, may be 
attached, and the gun carried off tlie field. 

The caisson has the .same turning capacity and mobil- 
ity as the gun-carriage, so that it can follow the piece iu 
all its manoeuvres, if necessary. It also carries a spare 
wheel, spare pole, &c. 

59. Give the total weight of a caisson equipped for field 
service. 



3-in. 

Six divisions in h'alf 
chest. 


i2-pdr. 


Catling gun. 




H-in. 




lbs. 
» 3,819 


lbs. 
3,8iS 


lbs. 
2.063 


lbs. 
3oj6 



- * When there are five divioioiis iu each hiill-eliettt, the tubil 
weight oi the caissoiris 4,24S iiuuuds. 
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60. What provision w made for repairing the carriages of 
a fietd-bcUlerti when required f 

Every field- hattery is provided with a forgk. 

61. Describe (I it toogon. 

It consists, besides the limber, of a frame work oi 
v liich is fixed the bel)ov\s, fite-)>lsice, &c. lieliiiid the bel 
lows is placed a coal-box, which has to be removed before 
the bellows can be put iu position. In the limber hox are 
] liiced the smith's tools, hors"-shoes, nails, and spare parts 
(iron) of carriages, harness, &c. 

62. What is the weight of the Forge equipped for field 
service f 

3,383 pounds for the battery ; and 3,370 pounds for 
the reserve. 

63. Describe the battery-wap.ox. 

It consists, besides the limber, of a lonij-bodied cart 
■with a round top, which is connected with the limber in 
the same way as all other field carriages- 'J he lid opens 
on hinges placed at the side; and in the rear is fixed a 
movable foragfe-rack lor carrying long forage. One of 
these wagons acccmjianies each field-battery, for the pur- 
pose of transpoi ting carriage-maker's and saddler's tools, 
spare parts of carriages, harness and equipments, and 
rough materials for replacing different parts. 

Both this and the forge are made of equal mobility 
■with the other field carriages, in order to accompany them 
w herever they may be required to go. 

64. What is the b.tal weight of a hattery-wagon equipped 
for field service f 

3,574 pounds, exclusive of forage, for the Latteiy ; and 
4,915 pounds for the reserve. 

65. How many kinds ff wheels are employed for field 
carriages? 
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Three : No. 1, for tlie 3-inch rifle and 1-inch Catling 
prun -carriages, for the caissons, forge, battery-wagon and al] 
limbers, except that of the | inch Catling gun-carriage ; 
No. 2, for the 11 pounder gun-carriage ; No. 3 for the j| 
inch Catling gun-carriages, caissons and limbers. 

66. In what respect are wheils No. 1 and 2 similar f 
They are of the same form and height, and they fit on 

the same axle-tree arm. Their height is 57 inches, and 
each wheel is comixtsed of 14 spokes and 7 fellies. 

67. How do thet/ differ f 

In the dimensions of their parts, and in strength and 
weight. • 

68. IVhat is the weight of these wheels f 
No. 1, 180 pounds ; No. 2, 196 pounds. 

69. Give the weight and height of wheel No. 3. 
>V^eight, 87| pounds, and height 45 inches. 

70. What are the weight and height of a wheel of siege 
gun-carriages and limbers t 

Weiglit 404 pounds, and height 60 inches. 

71. What are the iceightand height, and number of spokes 
and fellies of a icheel of the mountain artillery gun-carriages f 

Weight 60 pounds, and height 38 inches. The weight 
of a wheel of the jiriiirie-carriage and limber is 69 pounds, 
and height 42 inches. These wheels have 12 sjiokes and 
6 fellies. 

72. Give the track of the wheels of artillery carriages. 
The track of the wheels of all artillery carriages (the 

mountain howitzer and prairie carriages, and the ^ inch 
Catling gun-carriage excepted) is 60 inches. In case of 
the mountain howitzer can-iage the track is 30.2 inches ; 
that of the prairie-carriage is 42.5 inches, and that of the 
^ inch Catling gun-carriage is 43 inches. 

73. What is the portable forqe designed forf 
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Sen'ice in a mountainous country, where wheeled car- 
riages cannot travel, for the pui-pose of nlaking repairs not 
only for the artillery, but for all other arms of service 
taken on such expeditions. 

74. What in Ihe MORTAR-WAGO'S designed forf 

The transpoitation of siege-mortars and their beds, or 
of guns, or large shot and shells. 

75. Describe llm war/on. 

'i"he limber and wheels are the same as those of the 
siege gun-carriage. The body consists of a platform of 
rails and transoms, resting on an axle-tree, the two mid- 
dle rails being prolonged to form the stock ; six stakes or 
standards are inserted in' sockets on the side of this plat- 
form and used to secure the load. The side rails are pro- 
longed to the rear and furnish pivots for a roller placed 
immediately in rear of the platform. This roller by the 
application of hand-spikes, is used in loading the wagon ; 
the guns, mortars, &c., being drawn up on the stock. 

A niuzzlie bolster on the stock near the limber, and a 
breech-hurter near the hind part of the wagon, are pi-o- 
vided and used when long pieces are transported on it. 

Mortars are usu.-illy carried mounted on their beds. 

7G. What in the tceight of the mortW'wagon f 

Tlrre weight (carriage and limber complete ■w ithout im- 
plemei i ts) , is 3 , 1 85 lbs. 

77. What is the we nflJie hand cart? 

For the transportation of light stores in siege and gar- 
rison service. 

78. Describe it. 

It consists of a light body with shafts, mounted on 
two wheels. The shafts are joined together at the ends, 
and aujiported immediately in front of the body by iron 
legs. It weighs 181 lbs. 
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79. WJiat is the use of the hand slixg-caut ? 

It is ussd in siege and garrison service for transporting 
ai-tillerj short distances. 

80. Describe it. 

It is a two-wheeled carriagje made entirely of iron, except 
the pole which is of oak. The axletree is arched to make 
it stronger, and connected with the pole by strong wrongiit 
iron straps and braces. In the raar of tha axle a proj^'C- 
tion is welded to receive the end of a strong hook. The 
end of the pole terminates in a ferule and an eye. The 
eye is for thi purpose of attaching to the cart, whan neces- 
sary, a limber or a horse. The diameter of the wht;els is 
6 feet. 

81. How great weights can be transported by this cart ? 

It should not be used habituall>i for heavier weights than 
about 1000 lbs., but in case of necessity a 24 or 32-pdr. 
gun mav be transported on it. For heavier guns or ma- 
terial, the large sliii(/-ca t drawn bv horsjs or oxen should 
be used. Ti is cart is wooden throughout, and the diam- 
eter of th"i wh >els 8 feet. 

82. What are the tee 'ghts of the hand sling-cart and the 
large sling-cart f 

Hand sling-cart weighs 1,115 lbs. ; large sling-cart 
2,282 lbs. 

83. What is the field and siege gin and its use ? 

It consists, like all gins, of two legs and a ]iry-pole, a 
windlass, sheaves, pulleys, and a fall or rope, and is used 
for mounting or handliiig guns, or other heavy bodies, in 
the field or in the tr^ek^s of a siege. The legs are about 
14^ feet long, and the height of the gin about 12 feet. It 
weighs 615 lbs. 

84. How floes the garrison gin dijer from the field 
and siege gin f 
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It is heavier ami stronger, as it is used for mounting 
heavier guns, and lias not to he transported like the other 
with an army in tlie field. The lep are longer aud the 
gin higher than the other. Its Weight is l,2dU lbs., aud 
tiie legs are about 21 feet long. 

85. Describe the caskmate gix. 

It does not differ from the garrison gin except in its 
height (which is about tliat of the fie>.d and siege gin), 
and the thickness aud strength of the paits. Its weight 
is 979 lbs. 

80. How m"ny k^nds nf hydraulic jacks are used for ar- 
tiUery purp<ises f 

Two, viz. : the lifting and pulling jacks. They are em- 
ployed in moving heavy guns through very short distances, 
and are usually of 15 or 30 toijs capacity. 

87. Give the weight and dimensions of these Jacks, 





Height. 


Lift^or 


Weiijht 


Weight of 






fiUed. 


Shoe. 


Kind of Jack. 


Inches. 


Inches. 


Pounds. 


Pounds. 


30 ton lifting Jack. . . . 


20 




230 


90 


15 ton lifting Jack. . . . 


20 


12 


140 


50 


30 ton pulling Jack . . . 


62 


18 





88. What force must be applied to the lever of these Jacks f 
No greater force than that of one man (provided he 
applies a power of about 1501bs.) need ever be applied to 
the lever of either the lifting or the pulling jack, since that 
force is amply sufiBcieut to work the jack to its full capa- 
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89. Explain the mofle of filling the HJi'ng jack. 

Remove the small screw in the head, liaving the piston 
or ram quite down ; fill the jaf^k through the screw-hole 
in the hf-ad with winter straiu'^d sperm oil, or alcohol, or 
whiskey, a<l<lin,£f to the Intt -r (if liable to freeza) a tahle- 
spoqiiful of sperm oil, work the lever while pouring in the 
liquid until the ram. or \ iston, is up to its full stroke ; 
when this occurs the jack is filled sufficiently. Then re- 
verse the lever and ]>u.sh tlie ram, or piston, back to the 
bottom of the cylinder, and replace the screw in t'ae screw- 
hole in the head of ths jack. This screw is not intended 
to fit tiyhU and ihust not be screwed tight home after fill- 
ing the jack. I?e careful that no dirt gets into the liead of 
the jack, while filling. 

The liquid may consist of equal parts of alcohol and 
water, or equal parts of whi.skey and water ; but th"se 
liquids shou'.d not be used when the ti'uipprature is at, or 
likely to be at. freezing point. Ktrosene oil. or wsiter un- 
mixed \^'ith either alcohol or whiskey must never ba u.smJ 
to fill the jack. Spiiits of turpeutiue is also au unsuit- 
able liquid for u.se in these jack.s. 

90. Explain how to fill the /ittlliiif/ J<;cl: 

With the iron key, un.sciew and r^niov" the screw at 
each end of the cylinder ; if the piston is not down, pu.sh 
it home; fill through the two .scr^w holes with the sam:j 
liquid as is used on the hydraulic lifting jack ; and replace 
the screws, screwing them home, but not too tight. 

91. Explain how to lift an object wi'k the I f inn jack. 
Place the head of the jack under the object to be lifted. 

If the obj' ct is too near the gi-ouiid to admit of this, use th i 
iron claw, placing ons of its hooks under the objfct and 
the other (which has a dowel) over the head of the jaik. 
Insert that end of tliB lever which is squared ^or made with 
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a journal), and has a projecting' shoulder, into the mortice 
or slot of the jack, tlie projection of the shoulder down- 
u-artis (or underneath), and pi.mp until the object is raised 
to the required height. If this height is greater than the 
full stroke of the piston or ram, block up the object to be 
lifted, reverse the lever so tliat the ]ii ojection of the shoul- 
der is upwards or above, preys upon it until it is at the bot- 
tom of its stroke, and then push the piston or ram- down 
to the bottom of the cylinder; block the jack up higher; 
then reverse the lever, and proceed to raise the object as 
in the first instance. 

It sonietinics hap) ens that the piston or ram cannot be 
pushed down after it lias been run up to its fuj|l height or 
stroke, this difficulty can be overcf>me by slacking by a 
few turns the fniall screw in the head of the jack, and 
thus allowing the air with which the jack is filled to es< 
cape. 

Sometimes the jack fails to woi-k in consequence of the 
valve .'(ticking in its seat. tl)is difficulty can be overcome 
by striking the lever a few sharp blows up and down with 
a'wooden mallet or stick, which will jar the valve and 
cause it to resume its action. 

The lifting jack can be used standing at any angle be- 
tween 10 and 91) degrees above the horizontal ; but great 
care must at all times be used that the suppoi-t for its base 
is secure, and that its head is not permitted to slip from 
under the object to be raised. 

92. Explain how to lower an object with the lifting jack. 

Place the head of the jack securely under tlie object to 
be lowered, with the piston or ram run u]) to the distance 
to which the object is required to be lowered, press down 
til" lever as fnr as it will go, take ont the lever and re- 
\irse it so that when put back in the slot or mortice, the 
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projsction of ths shoulder of the lever is upwards (or 
ab>>ve) ; thsn with a slight pressure of the haud push ttte 
lever downwards cautiously, whan the object will com- 
mence to lower and will coutinuj to lower as slowly as de- 
sired. By giving tha lever a slight push upwards the low- 
ering can be arrested at an .' point. The object must not 
ba lowered too fast, nor the lowering checked too sud- 
d3nly, or tha jack will ceas > to work. 

d i. Explain how to «ve lite pulling Jack. 

Secure one end of th^ jack to some fixed object (the 
end n rarest the pump is preferable) ; unscrew with the 
key the valve in thd punip two or three turns, and pull 
ths jack down or stretch it a/art, attach tlie free end of the 
Jack to thi object to ba moved ; shut the valve by screw- 
ing back the two or tin-ee turns that were unscrewed ; at- 
tach tlie long lever and pump away at it until the object is 
moved as desired. When there is not room for tlie long 
lever, tlie punii> can be worked by the short lever. If the 
j.ick does not start at once, slack the screw in the cy inder 
(closa tf> th;; pump, which tlu same key fits), until a drop 
or two of tha fluid com s out ; as soon as tliis occurs turn 
the screw imnisdiatsly back. Jf the piston or ram will 
not run out to its entire length or stroke, place the jack iu 
a horizontal {x>sition, take out the screws at each end of 
tlie cylinder, and fill thi-ough both holes with the usual 
liquid. 

The pulling jack can be used to pull or to lift at any 
angle between the horizontal and the jierpendicular, but 
the direction of its force must always be a straight line, 
and the force pump must always be at the lowest end 
when the jack is us id in any other way than horizontally. 
Wli n th ' pulling jack is in use the lever joints must be 
well oiled, and kept free from dirt. When the puUiug 
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jack is not in use the piston rod must be kept in, and when 
the jack is hung up, the end where the pump is, must 
always be downward. 

Note.— The loregoinjf in relation to liydraulic jacks is taktu 
from "Artillery School CircuJiir," A'o. 7, 1874. 
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PART. m. 



PRACTICAL GUNNERY. 



1. How may the initial velocity of a shot or shell be US' 
eertuined f 

It may be determined approximately by firing the gun, 
the axis being horizontal, at a tarjft^t and measuring the 
distance of the point struck below the point where the axis 
of the gun produced would pierce the target. ThLi is the 
vertical distance fallen through by the ball in the time of 
passage from the muzzle to the target, and the time in which 
ifc falls through this distance is given by the formula 



in which t represents the time, s the vertical space fallen 
through, and g the force of gravity. The distance to the 
target divided by this time gives the initial velocity ay>- 
proxiniately. 

2. What is the raiin of the initial velocities of projectiles 
fP.'en the weir/ht of the powder and prnjeclile alone vary ? 

Tlie initial velocities are d rectly proportional to the 
»qu re root i f ihe we 'yht of po:cder divided by the square root 
of the tceif/ht of projectile. 

3. What w the ratio of the initial veloc'ties of projei tiles 
when of dfferent we yhls, but fired with similar charges ? 

Tlie initial velocities are invei-sely as the square root.« 
of their weights. 

4. What w Ihe ratio of the initial velocities of project 'le» 
of equal iceii/hta when fired with different chaige* of powder t 
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The velocities are directly as the square root of the 
charges. 

5. What caus>es affect initial velocity ? 

The size and jiosition of tlie vent, the windatje, the 
length of the bore, the form of the chamber, tlie diameter 
and density of the projectile, tlie windage of the carti-idge, 
and the form, size, density, and dryness of the gi-aiiis of 
powder, and the barometric, thermonifti ic, and hygio- 
mttric states of tlie atmosphere. 

(5. Mention some < f the instruments emp 'oi/ed to determine 
initial velocily. 

The gnn-pendulum, theballistic-pendulnm, electro bal- 
listic macliines, the Schultz clivonoseope and the " he 
Boulenge " chronograjih. The li^st two are now mostly 
iised in service. The various plans in use dill'er only in 
the manner of recording and keejnng tiie time of f1ii;lit. 

7. Doesi « )ih(k Of shell continue at ike mnie utiiforin celO' 
city iluring itsjt ght f 

The velocity decreases as the distance increases, in a 
proportion a little higher than the squares of the velocities 
throughout. 

8. What causes a decrease of veloc ty of a shot ? 

The resistance of the air, which varies as the square of 
the velocity of the shot. 

9. With projectiles of different diameters, and equal 
veloc ties, to what is the resistance of the air pnjwrtional / 

Their surfaces, or the squares of their diameters. 

10. Would the ve ocity of a projectile be increased by 
lenffthenmff the gun f 

Only up to a certain point; in a proportion which is 
nearly the mean ratio between the square and cube roots 
of the length of the bore. It is found that the velocity 
given by long guiis is reduced to an equality witli that of 
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short gims within a short distjuice from the mazzle vihen 

fired with similar charges. 

11. Would the velttc tjj of a project'le be increated by 
entirely p eventMf/ the recoi , or by adding greatly to the 
K-e (jht of the gun f 

hi neither case would any sansible effect be prodaced 
on tha velocity. 

12. Would the ve'ncity of a projectile be increased by 
ushig a la ger charge of powder f 

Only to a cevfciin jxiint, peculiar to each gun; by fur- 
ther increasing the charge the velocity would he gradually 
diminished; yet the recoil is always increasid by an 
increase of charge. 

13. To tcihat isjhe final velocity of a projectile falling in 
the air proportional ? 

It is du-ectly proportional to the product of its diame- 
ter and density, and inversely proportional to the density 
of the air. 

14. How is the retarding effect of the air upon the larger 
and denser prnjectilex f 

It is less, and consequently the range greater. 

15. How is the retarding effect of the air upon an oblong 
projectile as compared with its effect on a spherical one f 

For the same calibre, an oblong projectile will be less 
retarded, and consequently with an equal or even less 
initial velocity its range will be greater. 

18. What is meant by the time of flight of a shot or 
shell f 

The time during which it is passing through the air 
from the piece to the first gi'aza 

17. When firing with common shells at 45" elevation, how 
i» the time of flight found f 

Extract the sijuiu'e root of the ran^ in feet au.l divide 
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by 4, or divide the range in feet by 16 and extract the 
square root of tliis quotient. 



Note. — Range in feet=iy<2xcotangent elevation. 

=lt)<2xcot<angent elevation. 
=16t2 where tlie elevation is 45°. 

Or t=i ^ range in feet for elevation 45°. 

18. Having the time of flight, how is the range ascer- 
tained f 

Multiply the square of the time of flight by 16 for the 
range in feet, (the elevation being 45°). 

19. What is meant hi/ the petietration of projectiles f 
The depth to which they are forced when fired into any 

resisting medium. 

20. Give the law of penetration of spherical projectiles. 

Their penetration when of the saine size, with differ- 
ent velocities or charges, i.s nearly as the squares of the 
velocities; when of different sizes the penetration will be 
proportionate to their diameters multiplied by the density, 
and inversely as the tenacity of the medium. 

21. What is the depth of penetratio i of projectiles fired 
from the i^-in. siege-gun f 

About the same as that of the 30-pdr. Parrott gun 
(see page 189). 

22. What is the depth of penetration of a projectile fired 
fromjield pieces f 

Fired at the distance of 500 or 600 yards, the penetra- 
tion will be from 4^ to 6 feet in parapets recently con- 
structed, will traverse walls of ordinary construction; but 
a 12-])ounder is necessary to make a breach in walls of 
good masonry and of 4 feet in thickness, and in this case 
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tlie position of the battery mast be favorable, and tlie 
operation a slow one. 

23, How may the perforation of iron plates be deter- 
Viinetj f 

By the following formulsa of Capt. Noble, viz. : 



452617x<Z 

in which 

ssnnmber of foot tons per inch of shot's circum* 

ference. 
Tr=weight of shot in pounds. 
r=svelocity of impact iu feet 
d=diameter of shot in inches, 
(—thickness of plate iu inches, 
a -1.884. 

To apply tills to an example, let us take the 20-in. 
Rodman gun in which W=1070 lbs., ¥=1400 feet(weight 
of charge of powder being 200 lbs.) ; then by substitution 
we will have 

1070x1400 2OOT20000O 

2= = =232.24 

. 452617X19,95 9029709.15 
232.24 

(2= =167.803 in. 

1.3»4 
f=12.9 in. 

24. In attacking a ponf, nr fortijicd position, in what 
manner should the fire from arliUery he carried on f 

Previous to an assault, t :e artillery ought to support 
t'le other troops by a combined fire of g-un.s, howitzers, and 
small mortars, so that, if possible, t te fire may be simul- 
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taneous; as such a diversity of projVctiles would tend to- 
distract the defenders and prevent them from extinguiHh- 
ing any fire among buildings, besides throwing them intO' 
confusion at the moment of assault. In cases of surprise,, 
when immediate action is required, the above method can- 
not, of course, be practicable. 

2'). When Jtring q of d fferent calibres at long ranges, 
what nre the probabilities of hitting the object f 

As the squares of the diameters of their respective 
shot, when of equal density, and fired with propoi-tionali 
charges. 
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PART 117. 

THE PARBOTT RIFLE GUK.* 

1. Deaci ibe the Pgrrotl rifle gun. 

This guii is made of cast iron reinforced at the seat of 
tiie charge with a wrought-iroii jacket w..ich is shrunk' on. 

2. JName those now in use. 

10, 20 and 30-pdrs. army; 30 and 60-pdrs, navy ; 100, 
200 andSOO-pdrs., the last three being the same for both 
anny and navy. 

d. Name the smooth bore guru which correspond to these 
rifled guns in calibre. 

3-pdr. smooth bore to the 10-pdr. ; 6-pdr. smooth bore 
to the 20-pdr; 9-pdr. smooth bore to the 30-pdr. ; 82-pdr. 
smooth bore to the 100-pdr. ; 8-inch to the 200-pdr. ; 
10-inch to the 3t)0-pdr. 

4. What projecti es are used with th-ae guns t 

Shells, case shot, solid shot, and canister. 

* Although this gun is 'not a Regulation gun, yet in consequence <tf 
so many of them iuving been used in our service during the war 
the late Rebellion, and being stiU.m jise, it is deemed necessary to :i» 
vote a chapter to a description o( it 



300-pdr. 


m 


2oo-pdr. 


m 


loo-pdr. 


m 


6o-pdr. 
Navy. 


m 




m 


30-pdr. 


m 


20-pdr. 


m 


lo-pdr. 


Hi 




Diameter of bore, in inches. . . 
Length of bore, « 
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i. 
i 


i 

k 


I 






loo-pdr. 


% 
k 


t 

i 


Solid shot. . . 


lbs. 
ICS 
9-75 


lbs. 
19.5 
18.73 


lbs. 

30 


lbs. 


lbs. 

55 


lbs. 
70 
to 


lbs. 
132 
to 
"75 


lbs. 
150 
to 

230 















5. Git>e /Ac number of grooves of these guns. 

10-pdr., 3 ; 2a-pdr., 5 ; 30-pdr. Army and Navy, 7 } 
100-pdr., 9 ; 200-ptlr., 11; 300-pdr. 15. 

Note.— Depth of grooves in all Is 1-lOth Indb. The twist is 
increasing. 

6. What kind of powder is employed t 

No. 7 or No. 5 powder for the 100, 200, and 300-pdi-s.{ 
and mortar powder for 10, 20, and SO-pdi-s. 

7. What are the d.'mensioiis o f the cartridges f 

The same as prescribed for ordinary cannon of the 
same bore. 

8. Hoio we 'he guns loaded f 

The cartridge is first inserted and rammed home, and 
then the projectile, with the ring of brass at its rear end 
greased, if practicable. The fuze plug must, before firing, 
be screwed down firmly in its place. To insure its fitting 
«losely, it is provided with a ring or washer of leatli r. 
The rammer should be hollowed out, to prevent injury to 
the fuze at the front end of the shell. When a round shoi 
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is used, as for the ricochet, it should be wrapped in can- 
vas, or other suitable material, in order to bring its centre 
as nearly in the axis of the bore as practicable. 

Note.— With all rifle guns, sponges well saturated with oil 
should be need. A little gienfe, f^oft soap, or slush on the base of 
tlie projectile adds ranch to its ceitainty, and should be used when 
possible. The bores of the gims should be washed, and the grooves 
cleaned of all residnnm and dirt after firing, and after the gun 
hiis cooled. Great care must be talcen to send the projectile home 
in loadingj in order that no siiace may be left between the projectile 
tind cartridge. Before using shells, unless already loaded and 
fuzed, tliey must be carefully inspected both on their exterior and 
interior; and scrapers should be used to clear the cavity of all 
moulding saud before charging the shell. Special attention should 
be given to the insertion of tlie fuzes, and the threads of the fuze- 
hole should l)e carefully cleaned before screwing in the fuze. In 
all Pan-ott projectiles it should be carefidly oteerved tliat the brsfs 
rm^ or cup is properly swedg«d, and that in case of the ring tlie 
cavities between it and the projectile are not clogged witli dfit or 
tttuid. 

In loading shells care should be taken to fill them entirely with 
powder, leaving no vacant space after the fuze is screwed in. 

9. Describe the sights. 

These consist of a fixed sight upon the right rim-base, 
and a brass movable sight, placed in a socket, which is 
screwed into the rear of the wrought-iron reinforce at the 
breech of the guns. 

The movaide sight is furnished with a sliding eye- 
piece, and is graduated up to lO^. The eye-jjiece is capa- 
ble of lateral adjustment, to allow for the drift up to 10°, 
and for the effect of the wind. 

10. Are elevating screws employed with this gun f 

The 100-pdr., 20d-pdr., and aOO-pdr. and nearhr all th - 
.^0-pdr. army guns, are provided with them. The fiist 
three (sea-coast) guns having no preponderance, can be fir 1 
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from fixed batteries without any elevatiiisj screws; but for 
close adjustment of the elevation in sighting, and for easy 
and rapid change of the jxisitio!! of tlie gun, the screw is 
higlily important. It is so jihiced as to be managed by 
the person sighting tli? gun. At elevations above 20*^ it 
is better to detucli the screw. 

11. W/iat c ■rrUu/e.i are emplni/ed tpitk these guns? 
For lO-pdr. army gun, the old (i-pdr. field carriage. 
For 20-pdr. " " 12-pdr. " 

For 30-pdr. " " 18-pdr. siege carriage. 

For 100, 200, and 300-pdr. army guns, the carriages of 
tlie b and 10-inch smooth bores and a special iron car- 
riage resj>ectively. 

12. What charges of powder are used with these guns? 
mo-pdr., 25 lbs. ; 200-pdr., 16 lbs. ; 100-pdr. ' 10 lbs. ; 

()0-pdr. Navy, 6 lbs. : 30-pdr., 34 lbs. ; 20-pdr., 2 lbs. ; 
10-pdr., 1 lb. 

AVERAGE BAKOE8 OBTAINED WITH PARBOTT BIFI.ES OS M0RKI3 
I6I.AKD. 

[See Geueriil Gillmore's EeiMjrt.] 



Gun. 


Projectile. 




Elevation. 






lbs. 


lbs. 






300-pdr. 


250 


26 


13- 30 


4290 


200-pdr. 


150 


16 


11. 47 


427a 




70 to 100 




>3- 30 


427a 




250 




S- 12 


1950 




150 




4. 12 


1750 


loo-pdr. 


70 to 100 


10 


4- »S 


1750 
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In atrial of the 300-pdr. Parrott at West Point., N. Y.. 
in Maicli, IStJH, ^vith a charge of 25 lbs., weight of shell 
252 lbs., and an elevation of 10|°, the range was 25(1(1 
yards, the target being 600 feet above tlie level of tliu 
guu. 

RANGES OF KX^PDB. PARBOTT GTTK. 

Charge, 10 lbs. No. 7 Powder. 



Elevation. 


Projectile. 


Range. 


Time of flight. 














Long shell 






seconds. 


5 








S 


Solid shot 




6% 






Long shell 


ii 

479° 


13 




'5 


Solid shot 
Long shell 


\l 






Solid shot 


5030 








Hollow shot 


5190 








Long shell 
Solid shot 


Sll 














30 


Hollow shot 


tii 






25 


Long shell 




11 




25 


Solid shot 


6910 


29 




?S 


Hollow shot 


7180 


29H 




30 


Short shell 


7810 






30 


Hollow shot 


7988 


32K 




35 




8453 


36K 





With No. 5 Powder, the ranges were slightly less at 
the lower angles ; bnt at 3(1'' and 35", the ranges with th# 
No. 5 and hollow sliot were as follows : 
16* 
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At 30" 

" 35° 



. 8190 yards. 
. 8845 " 



Drift. 



This is to the right, according to the rifling of the gun, 
and it is to be allowed for in sighting. 

Though regular, under the same circumstances it is in- 
fluenced by the force and direction of the wind. The fol- 
lowing results have been obtained on trial : 



Drift at 5° 
« 10° 
" 15° 
" 20° 
« 25° 
« 25° 
" 30° 
35° 



4 yards. 



. 48 
. 63 
.103 
. 43 

.130 
.206 



Greatest drift at 35°, 226 yards ; least, 186 yards. 

30-PDB, PABBOTT 



Charge, 3*4 lbs. of Mortar Povrder. 



" very fresh, 
riffht, mo lerate. 
left fresh. 



Elevation. 


Projectile. 


Range. 


Time of flight 


3K 
5 

10 

>5 
*5 


Shell, 29 lbs. 


4^oo 
S70O 
6700 


4% seconds. 
6% « 

t2ii « 

17H « 
27 « 
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A 30-pdr. Parmtt gun mounted on (Jumming's Point, 
Charleston Harbor, was used for 69 days and fired 4(10;) 
times bursting on the 4606th round ; 4594 rounds were fired 
witbSf lbs. of powder, and percussion shells of 29 lbs., vvitli 
an elevation of 40°. 237 rounds was the greatest nunibij- 
fired in any one 24 hours, and 2 rounds the least. Thf^ 
average per day was 127 rounds. During the first 21t>4 
rounds the firing was at intervals of 5 minutes, but not 
continuous at tliis rate. The last 2442 rounds were fired 
at intervals of 15 minutes, not continuously, 157 rounds 
being the greatest number fired in one day and 7 the least, 
tlie daily average being 97 rounds. 



20-PDR. PAREOTT GPK. 

Charge, 2 lbs. of Mortar Powder. 



Elevation. 


Projectile, 




Time of flight. 






yards. 






Case shot, 19K lbs. 




iJS seconds. 








3/8 




Shell, \m " 


1500 


4K « 






10 


" iSVt " 


3350 


iiK « 




« i8Ji " 


4400 


r7ii " 



m 
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Charge, 1 lb. of Mortar Powder. 



Elevation. 


Projectile. 


Range. 


Time of flight 








yards. 






Case shot 


loM lbs. 


6oo 








loM " 


93° 


3 seconds. 




Shell, 


gV* " 








" 










9K « 


i68o 








« 




& 






9K " 


2250 








9K « 


2600 


« 


10 




9H " 




loM « 


12 




9K " 




I2?i « 






" 


4200 


16K « 


20 




9H " 


5000 


21» '« 
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Under ^000 yds., velocity of projectile, 300 yds. in i second. 
Over 60^ « " " 233 •« « " 
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PART 17. 

MISCELLANEOUS. 

1. IVkttt is the velocity of sound in the air t 

At the temperature of 3:2*' Fiihrenheit, the velocity of 
of sound is about 1090 feet in a second. It is increased 
or diminished 1.07 feet for each degree of tempei*ature 
above or below 82«. The velocity may be found by the 
following formula, taken fix)m Lee's tables: 

»« 1089:42 Vi x(«— 32«')xa00208. 
in vliich t is the temperature in degrees of Fahrenheit's 
tliennometer. 

2. JIoio can the dhtance of an object he ascertained by 
the report of fire-arms f 

By observing tiie number of seconds that elapse between 
the flash and tlie ie[)oit of a gun, and multiplying the 
number by the velocity of sound in the air. 

d. What is momentum f 

Ihe force possessed by a body in motion; and is 
measured by the product of the mass of the body into 
its veloci^. 

4. When equal masses are in motion, what proportion do 
their momenta bear to their velocities t 

They are proportional to their velocities. 

5. When the velocities are equal, what proportion do tlieir 
momenta beur to their masses t 
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They are proportional to their masses. 

6. What proportion do the momenta bear to each other 
when neither the mmnes nor velocities are equal f 

They are to each other as the products of their masses 
into their velocities respectively. 

7. What is the average weight of a horse f 
About 1000 pounds. 

8. What apace does a horse occupy in the ranks ; in the 
stalls ; and at a picket f 

In the ranks a front of 40 in., a depth of 10 feet; in a 
stall, from 3| to 4^ feet front; at picket, 3 feet by 9. 

9. What are the comparative effects of the labor of a 
man, and that of a horse or mule ? 

Taking the usual eiTectof a man's daily labor as unity, 
a horse can carry a load on a horizontal plane, 4.8 to 6.1 
times; and a mule, 7.6 times greater than a man. Taking 
a man with a vheelbarrow as unity, a hoj-se in a four* 
wheel wagon can draw 17. o, and in a cart, 24.3; and a, 
mule in a cart, 23. 3 times greater burden. 

On account of the peculiar build of a mule he is a su- 
perior pack animal to the horse. 

10. Wliat load is allotted to an artillery horse f 
Light artillery horse, 700 lbs., including carriage. 
Heavy field artillery hor.se. 800 lbs. " 

Siege artillery hor.se, 1000 lbs. " 

It is less than that drawn by a horse of commerce, in 
consequence of bad roads, bad forage, rapid movements, 
and forced marches. 

1 1 . What weight can a team of four horses or more, draw 
with useful effect f 

Including the weight of caiTiage, 4 horses can draw 24 
cwt., or 6 each; 6 horses, 30 cwt., 5 each; 8 horses, 36 
cwt., 4| each; and 12 horses, 46 cwt., or 4 each. It is 
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usual to estimate the weight of a carriage exceeding IS 
cwt. as part of the load. 

12. What weights are carried by the riding, pack, and 
draught horses respectively f 

A horse carrying a soldier and his equipments (say 225 
lbs.) travels 25 miles in a day (8 liours) ; a pack-horse can 
cari-y 250 to MO lbs., 20 miles a day; and a draught-horse, 
1600 lbs. 23 miles a day, weight of carriage included. 

Usually a horse can draw 7 times as much as he can 
carry. 

13. What are the usual paces for horses in the artillery f 
Walk, trot and gallop; tne last is seldom necessary. 

14. What is c nsidered an ordinary day's mar/h for 
mounted artil cry, and rate of motion ? 

An ordinary march is about 15 miles at 2^ miles per 
hour for 6 hours; this nmst depend uiion the condition of 
the hoi-ses, state of the roads, and various other circum- 
stances. Horses starting fresh, and resting after their 
work, may, on tolerab e roads, perform 2 miles in half an 
hour; 4 miles in 1^ hours; 8 in 4, and 16 in 10 how's. 

15. What is tlie rate of march of horse artillery and 
cavalry f 

Walk 3| miles per hour, or 1 mile in 16 minutes; trot 
7^ per hour, or I mile in 8 minutes; manoeuvring gallop, 
at the rate of 11 miles per hour, or 1 mile in 5| minutes; 
cavalry charge, 24 miles per hour, or at the rate of 1 mile 
In 2^ minutes. 

ItJ. At what rate does infantry march f 

In common time, 90 8tep8=70 yards in 1 minute, or 2 
miles 680 yards in an hour; in quick time, 110 steps=86 
yards iu one minute, or 2 miles 1613 yards iu an hour; in 
double time 165 steps=s131^ yards in one minute, or S 
miles 275 yards in an hoar. 
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17. What space does a foot soldiei- occupy in the ranis, 
and what is his average weight? 

A front of 20 in., and a depth of 13 in., withoul the 
knapsack; the interval between the ranks is 13 in.; 5 men 
can stand in a space of 1 square yard. Average weight of 
men, 150 lbs. each. 

18. What is the ilaily allowance of water for a mani 
One gallon, for all purposes. 

19. Wha- is it for a horse f 
Four gallons. 

20. What is the weight of a bushel of oats; or of wheat; 
of corn ; and the weight of hay f 

o2 ib.s. to the bushel, or 25.71 lbs. to the cubic foot, in 
case of oats ; 00 lbs. to the bushel, or 48.21 lbs. to the cu- 
bic foot in the case of wheat; 56 lbs. to the bushel, or 
45.02 lbs. to the cubic foot, in case of corn; hay pressed 
in bundles, weighs 11 lbs. per cubic foot. 

21. What weight does an infantry soldier carry when in 
marching order f 

About 45 lbs. in all. His knapsack when packed weighs 
24 lbs. ; canteen when filled, and one day's provisions iu 
haversack 5 lbs., rifle-musket, >sliiig and bayonet, 10 lbs 
belts complete, including 40 rounds of ammunition, 6^ lbs. 

Note. — The maximum weightof the infantry equipment recently 
adopted, Lncludiug three days' rations, is o» lbs. ; ordinarily it 
would he reduced to 20 or 25 lbs. In tlys uew equipment a cloth- 
ing bag takes the place oi the knapsack. 

22. How is the area of a circle found f 

Square the diameter, and multiply by .7854 for the 
area ; or square the circumference, and multiply by .07958 
for the same result. ^ 
2'^. How is Ihe content of a conical frustum found f 
Add into one sum, the areas of the two ends and titei 
17 
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mean propoi tional between them ; take one-third of that 
sum for the m;>an area, and multiply it by the perpendicu- 
lar height of the frustum, for its content. 

2i. How i.s' the niHnn proportional found for the ahwe t 
By multiplying the areas of the two ends together and 
extracting the square-root of their product. A mora simple 
rule is thi following: As the diameter of the large end is 
to that of the small end, so is area of base to mean pro- 
j)ortional required. 

25. How Ls (he con:ent of n np\eri<:nl seffunent fouwl f 
From three times the diametLM- of the s;>h -n take 

double t'le height of th;; segment, then multiply the re- 
mainder by the .square of the height, and this product by 
.5236 ; or, to three times the srjuare of the radius of the seg- 
ment's base add the square of its height, then multiply the 
gum by the h°iglit,and this product by 5236, for the content. 

26. How in the capacity or content of a Gomer chamber 
computeu f 

This chamber being the frustum of a cone with a hem- 
ispherical bottom, its capacity will be found by appiyiug 
the foregoing rules, viz. : first find the content of th^ frus- 
tum, then that of the spherical segment or bottom, and 
add th'Ar contents into one sum for the capacity. 

27. How is the content of a rectangular box u-tcertained i 
Multiply the length by the breadth, and this product 

by the depth. 

28. How is the capacity of a cylinder calculated t 
Multiply the area of the base by the height. 

29. How it the content of a barre/ found f 

Multiply half the sum of the areas of the two interior 
cuKljSS, taken at the head and bung, by the interior length; 
or, t'> the airea of the head add twice the area at th^ bung, 
multiply that sum by the length, and take oue-thiri of 
the product for the content. 
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80. What k meant by the term enjilade f 
Sweeping the whole extent of a work, line of troops, 
deck of a ship, &c., with shot or shells. 
31. What does defilade viean f 

The art of disposing guns, troops, or woiks in such a 
manner that they shall be protected from a plunging-fire 
from adjoining heights. 

'62. What was the thiclness required for an earthen para- 
pet to J exist the fire of field or siege f/wis of the old system ? 

6 feet for 6-pdrs. ; 14 feet for 12-pdrs. ; 18 feet for 24% 
or 18-pdra. ; four feet of oak or brick would resist cannon, 
shot. 

N<iTK.— General Abbott [see Professional Papers, Corjis of En- 
pineeip. No. 14] says that " in ordinary soils, parapets likely to re- 
ceive a heavy fire from field Hitillery should not be less tJian 12 feci 
thick, of well nimmed eaitli ; to resist the fiie of modern siege 
gnus, this mni-t be increased to 1(5 f( et ; to resist 7-inch and £-inch 
rifled sea-coast guns, not less than '2.0 feet will snfllce. All these 
dimensions nuist be increased when, as is generally the case, in the 
field, ramming is not attemi)ted, and the fire is expected to begin 
before the earth has had time to settle." 

33. What thickness of ice will permit the passage of in- 
fantry, cavalry, and arti levy ? 

Ice 3 inches thick, will bear infantry inarching in file ; 
from 4^ to 6^ inches, cavalry and light artilleiy ; and be- 
yond that the heaviest gun carnages may pass in safety, 
ice 8 inches thick will bear nearly 10 cwt. ujwn a square 
foot without danger. 

34. Give the limits to the depth of a ford for the passage nj 
the different amis, and the most favorable bottom. 

A ford should not be deeper than 3 feet for infantry, 
4 ft^etfor cavalry, and 2^ feet for artillery. These limiti 
miist bfii lessened if the stream be swift. 

A bottom of laxg^ stones is bad for cavaltj iind imp^^ 
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ticable for carriages. Gravel is the best bottom. A sandy 
bottom, thoug i good at first, is ai>t to deepen when many 
troops pass. 

35. How is the s'zi' of a rope tlesignatefi f 

By its circumferi'iice : thus, a two-inch rope is a rojie 
two inch-^s in civcuniference. « 

3(5. H w w t/ie xlrength of a hemp rope, ortlis weight it will 
support, ascertaineit f 

Square the circumference in inches, and divide by 8, 
for the weight in tons that it will bear suspended from it 

37. How can the b. eudlh of a lioer be ascertained without 
ingfrument.-i f 

As follows : 
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1st. The linp ,1 B (the distance to be determined) is 
extended upon the bank to D, from which point, after 
having marked it, lay off equal distances CD and Cd ; pro- 
duce liC to b, making Cb=CB ; then extend the line ilh 
until it intersects prolongation of the line VA at «. 
The distance ah is equal to AR or the width of the river. 

2d. Lay off any convenient distance, BC, peri>endicu- 
lar to .1 B, erect a pprpendicular DC io A C, note the point 
D where it intersects .i4fi produced ; measure BD; then 

BD. 

38. How can the breadth of a river be ascertained bij the 
means of the peak of a cap, or cocked hat 1 

Place yourself at the edge of one bank and lower the 
pp-ak of the cap, or point of the hat, till the edge cut the 
other bank, then steady your head, by placing your hand 
under your chin, and turn gently around to some level spot 
of ground on your own side of the river, and obsei've where 
your peak or, point of your hat again meets the ground ; 
measure this distance, which will be nearly the breadth of 
the river. 

39. How do you axcerta'n the distance of an object bif 
means of the tancjeni scale of a (jun, the height of the object 
at the required distance being knotmf 

Direct the line of metal of the gun on the top of th<i 
object : then raise the tangent slide till the top of it and 
notch on ths muzzle are in line with the foot of the object, 
and note what length of scale is required ; then by similar 
tnangles, as the length of the raised part of the tangent 
scale is to the length of the gun, so is the height of tb-* 
distant object to the distance required. 

40. Wha' compofiiHon iti j/ be used for grewsing the ax ' 
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Ilog's lard softened by working it. If this cannot be 
{H-octired, tallow or otlier grease may be used ; if hard, it 
should be melted with fish-oiL 

41. What is the simplest method of bursting open strong 
gates f 

Explode a bag of gunpowder containing 50 or 60 lbs. 
suspended near the middle of the gate, upon a nail or gim- 
let, by means of a small piece of port-fire inserted at the 
bottom, and well seciu-ed with twine. 

42. What is the length of a ptmUdum to vibrate second*, 
Italf and quarter seconds respectively f 

Seconds, 39.1 inches ; half-seconds, 9.8 inches ; and 
quarter-seconds, 2.45 inches. 

43. Gioe a formula for determining the length of the seC' 
onds pendtUum in any latitude. 

1 

1= [32.1803 feet— 0.0821 co8.2 lat.] 

9.8696044 

44. How are the times of a single oscillation of two pen- 
ilulums to each other? 

As the square-roots of their lengths. 

45. Repeal the table of measures. 

10 tenths - 1 inch 

4 inches 1 hand 

12 inches 1 foot 

28 inches l pace 

3 teet 1 j ai-d 

2 yards l fathom 

220 yards - - - - - - 1 f nrloug 

1760 yards - 1 mile 



46. Repeat the taUe of avoirdupois weighL 
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27.34376 Troy grains 1 dram 

16 drams 1 onuce 

16 ounces 1 pound 

28 pounds ..1 quarter 

4 qrs or 100 lbs 1 cwt 

20 cwt 1 ton 

Note. — ^In estimating weiglite in artillery, tlie English use 28 
pounds to the quarter, 112 pounds to 1 cwt. and 2240 pounds to the 
ton. 

47. Repeat the table of Troy weight. 

24 Grains 1 Pennyweight 

20 Pennyweights 1 ounce 

12 ounces 1 pound 

Note.— 7,000 of Troy graiiJ8=l avoirdupois ponnd, 
6,7<X) " —1 ponnd Troy weight. 
178 Troy pounis =14i avoirdupois pounds. 
178 Troy ounces =192 " ounces. 
437iTroy grains =>«1 " ounce. 

7,000 Troy grains to the pound ard^sed in estimating 
weights in artillery, 

Troy weight is named from Troyes, a town in France. 

48. What !n the force of gravihj f 

It is t' at fovea of attraction exerted by the part'i upon 
all particles of matter, v hich tends to urjre them towards 
its centre ; it is measured by tiie velocity In feet acquired 
in one «€CfWi/ by a body fallinjf in vacuo. 'J he lorce of 
gravity in the latitude of 45''==5}2.17 feet per second being 
denoted by (/, it may be found for any other latitude, I, 
by the formula : 

<f = g (1—0.002588 cos. 2 1.) 

The force of gravity at any height, h, being known, t' e 
force of gravity at tlie leva! of the sea will be determined 

by multiplying it by 1 -|_|-^ in which r, represents tlie 

radius of the earth. 
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4!). WItat it the upef 'fc ffradlij of n hw\]i f 

The ratio of the wt'i^ht of a bo:ly to that of an equai 

volume of some other body as-sumed as a standard, usually 

pure distilled water at a certain temperature. 

5t». What is the law of dencent of falling bodies * 

U'he spaces fallen through from "the connneucement of 

the descent are proportional to the squares of the timea 

elapsed. 

51 . What compositions are made use of for preserving iron 
cannon t 

1. Black lead, pnlverized 12 

Red lead 13 

Litharge 5 

Lampblack 5 

Liuseed OU 66 

Boil it gentljr alwut twenty minutes, during which time 
it must be constantly stirred. 

2. Umber, groimd 3.75 

Gum Shellac, pulverized 3.75 

Ivory-black 3.75 

Litharge .....3.76 

Linseed Oil 78 

Spirits of turpentme 7.25 

The oil must be first boiled half an hour ; the mixture 
is then boiled 24 hours, poured off from the sediment, and 
put in jugs, corked. 

3. Coal tar (of good quality) 2 gals. 

Spiiits of turpeutiiie 1 pint 

In applying lacker, the surface of the iron muat be 
firat cleaned with a scraper and a wire brush, if necdssu- 
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ry, and the lacker applied hot, in two thin coats, with a 
paint brush. Jt is better to do it in summer. Old lacker 
should be removed with a scraper, or by scouring, and not 
by heating the giuis or balls, by which the metal is iu- 
jui'ed. 

About five gallons of lacker are required for 100 field- 
guns and 1000 shot ; about 1 quart for a sea-coast gun. 
Before the lacker is applied, eveiy pai ticle of rust is re- 
mox'ed from the gun, and the vent cleared out. 

52. How many gal ons does a cuKc fool contain f 

7.48 gallons. 

553. What is the weight of a gallon of distilled water ? 

At the maximum density (39". 8 Fal)r.), the barome- 
ter being at '60 inches, it weighs 8.338S8 avoirdupois 
pounds, or 58373 Troy grains. 

54. What are the different lengths of plummets for regu- 
Ming the march of infantry ? 

Common time 90 steps in a minute, 17.37 inches. 

Quick time 110 " " " 11.6 " 

Double time 105 " " " 5.17 " 

55. How is a plummet made f 

By means of a musket ball, suspended by a silk string, 
upon -which the required lengths are marked ; the lengu, 
is measured from the point of suspension to the centre of 
the ball. 

56. Explain how to embark and disembark artillery and 
its stores. 

1. Divide the total quantity to be transported among 
the vessels, and place in each vessel every thing necessary 
for the semce required at the moment of disembarkation, 
(to that there will be no iuconveuieuce should other vessels 
be delayed. - 
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2. If a siege is to be undertaken, place in each resse] 
with each piece of artillery its implements, ammunition, 
and the carriages necessary to transport the whole or a 
part; the platforms, tools, instruments, and materials 
for constructing batteries; skids, rollers, scantling, and 
plank. 

3. If a particular calibre of gun is necessary for any 
operation, do not place all of one kind in one Vessel, to 
avoid being entirely deprived of them by any accident. 

4. Dismount the carriages, wagons, and limbers, by 
taking off the wheels and boxes, and, if absolutely neces- 
sary, the axle-trees. I'lace in the boxes the linch-pins, 
washers, &c., with the tools required for putting the car- 
riage together again. Number each carriage, and mark 
eacn detached article with the number of the carriage to 
which it belongs. 

5. The contents of each box. barrel, or bundle, should 
be marked distinctly upon it. The boxes should be made 
small for the convenience of handling, and have rope 
handles to lift them by. * 

6. Place the heaviest articles below, beginning with the 
shot and shells (empty), then the guns, platforms, car- 
riages, wagons, limbers, ammunition boxes, &c. ; boxes of 
small arms ,'tnd ammunition in the dryest and least ex- 
l>osed part of the vessel. Articles required to be disem- 
barked first should be put in last, or so placed that they 
can be readily got at. 

If the disembarkation is to be performed m front of 
the enemy, some of the field-pieces should be so placed 
that they can be disembarked immediately, with their car- 
riages, implements, and ammunition ; also the tools and 
materials for thrqwing up temporary intrenchments on 
lauding. 
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7. Some vessels should be laden solely vith such pow- 
der and ammunition as may not be required for the im- 
mediate service of te pieces. 

8. On a smooth sandy beach, heavy pieces, &c., maybe 
landed by lolling- them overboard as soon as the boats 
ground, and hauling them up with sling-carts. 

57. Repeat U ble of measures of the metric system. 

10 millimeters 1 centimeter 

10 centimeters 1 decimeter 

10 decimeters 1 meter 

10 METERS 1 deciinicter 

10 deciimeters 1 hectometer 

10 liectometera 1 kilometer 

10 kilometers 1 niyriameter 

Note.— Tlie length of the meter lieing known, the values of 
all the others are obtained by multiplyiug or dividing this leugtl 
by la 

58. Give the table of equivalents in English measure. 

1 millimeter = 0.039371 inches, nearly. 
1 centimeter = 0.39371 " 
1 decimeter = 3.5)37079 " 

1 METER = .3«). 37075) or = 3.28085)9 ft = 1.093633 yds. 

1 dewinieter = ffi ft. 5).7 in. 

1 hec tonieter = 15) id. 14 ft. 7 in. 

1 kilometer = 4 fur. 38 id. 13 ft 10 in. = 0.621383 miles. 
1 uij riameter == 0 miles, 1 fur. 28 rd. 6 ft. 4 in. 

59. Repeat the table of voeights of the metric system. 

10 milligrams 1 centigram 

10 centigrams 1 decigram 

10 decigrams 1 grani 



10 grams.. 
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10 decagrams 1 hectogram 

10 hectojrrams 1 kilo^in 

10 kilograms , 1 mynagrara 

10 myna^rams. 1 quiutal 

10 quliitfus. 1 millier or tonneau 

60. Give the equivcUent in Avoirdupois and Troy weight. 

1 milligram ==> 0.01543316 gnunu, Troy. 

1 ceutigrara = 0.15*3316 " 

1 dedgram = 1J543316 '* " _ 

Igrum - 15.433159 •« "\^^S^li 

1 decagram = .3528 oonces, avoiidnpois 

1 hectKjgram = 3.528 " " 

1 kilogram = 2.204737 ponnda " 

1 mynasram == 22.M737 *' " 

1 quintal =» 220.4737 " " 

1 mUlierorton. = 2304.737 " ** 
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TABLES OF AMERICAN AND 
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TABLE, 1. 

UNITED STATES ARMV CANNON AND AMMUNITION. 



SEA-COAST PIECES, 

ao-in. S. B | 



iS-m. S. B 

MowrrtBKS. 
Fl^ I>efenc«, } 

SIEGE PIECES. 

rifled 



34'pdr. Coehorn S. B. 



FIELD PIECES. 



3%-in. rifled 

Gatiitig No. I, rifled = 

I inch, B. L. 
Catling No. 2, rifled = 

-14 inch, B. L. 
Catling No. 3, rifled = 
.45 inch, B. L. 



243.5- 640 
48.0 



■}Bro 



loSo.o 

50 ;' 4,,,.,, 



mi-eliipsoid. 

mon in this Table except the Catling gun 
, i I .lie imii/le-loading. 

[ 1 ••Mammoth Powder" is employed for the 20, 15 
•* land n-mch ffiins. 



! ! ) All 

■ ,• larem 

I •' Mai 
' |and 13-inch 



>-inch guns will probably be conve 



■ S4-<»S 



72 '5 
73.84 . 



I Semi-axis of ellipsoid (bottom of bore I 



DIamMer of Chamber (Cylitidftr) 4.64) 
inches, and length of Chamber 4.;; ! {. 14 



I 



Senii-axis^of ellipsoid (bottom of bore)) 

( Diameter of Chamber ( Comer ) 3x2) 
< inches, and length of Chamber 4.25 { 
( inches. ) 



Uniform, 
Uniform, " 

u'"f 



2o lbs. 
i lbs. 



4 lbs. I 

8,0.. i 



( +8.34) 



None of t}iese.mortars have been constructed. 



* Old CoIumlaaeT Shell filled wi th sand. - 

This howitzer nu Conger lielongs to tlie ■jystem, bot 
is still employed in matiy of our Forts on the Sea- 
Board for tlw defence trf the ditches. 



I * Case Shot, filled. 

4. Shell, ■ 

t Case Shot. 

§ Finished Canister. 

No guns of this c^bre have been constructed. 

* Canister, 15 bullets, each .48 in. diameter. 
To replace the i4nch and 0.5-ineh guns 
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..Woolwich. 

j Plain ) 




r:::i 




!:::::h;-! 



are also 



also employed. 



ig charge % 



TABLE 5. 

CANNON CON9TRUGTED BV MESSRS. J. VAVASSEUR, LONDON. 



8n>!i.. 



i Armor pie 
} mg with cop- } 
( peihltai^ds. 



Ali tliese cannon are rifled 
•with three ribs projecting in 
wards ; each rib being bounded 
by two £aces converging to the 
centre of the bore, and one in> 
ner face concentric with the 
t>ore ; the corners are rounded 
off with curves of very small 
radius. The width of rib is in 
:t jiroportion to the calibre ; 

while tlie depth varies ironi o.j 



part of the projectile. 



These cannon are all rifled 
vi'ltli shallow grooves about 0.5 
111. wide and spaced so that the 
band is half the width of the 
groove. The projectiles for these 
guns are provided with solid 
drawn copper rings, fixe.d otl 
them by forcing them through 
dies winch press the rings into 
grooves turned in the bodv of the 
projectile, the projectile being 
sufficient to allow the ring to 
take the rifling when the gun is 
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J85-3S5 
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Long 2. 




8.26 in. " .... 
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9-84 




- «85.355 




Short 21 
Long 17 
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8.26 in. '1 .... 
6.69 ,n, " .... 
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133-859 
•35-433 
»5«-S36 


S.24< 


Long 15 
Long 15 
Short IS 




do! 
do. 
L. S. 


3.03 
3.9 
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6.771 
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5.869 
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4.72 in. " .... 


do. 
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23S " 1 
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76.181 
, 49.2" 
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177- 59>; 
157.048 



, in 36 ft. Sj lin. 

"turnfn ft'"/i 
to 55 ft. 5 Jim. • I 



"40 ft. 6-,«j in. 
n 36 ft. 8l| in. 

n 3T ft. 9% m. 
do. 
do. 

turn in 23 ft. 81 
.rm24ft.t%inj 
u 14 ft. 10% in. 
.„ft. .oXin. 
n 6 ft. io% in. 



All these gini.s are made 
of steei. Widtii of groove 
■ at breeck and muzste is 
different, and also the 
width of lands. 

They are all provided 
with the niechani.sm of 
Mr. L. W. Broadwell, an 

' Carlsriihe. The gas check 
is recognized as the 
"Broadwell ring." 



tMsati. 

tnnKEU AMD HbsSIAN CANNON ^AND PItOJBCTILBS. 



..4.4 



Siege giin 
30 (M. I..) 



8 " (Mortal )"lV.' 

6 " B. I 

i2.2-pdr. I;oat gun.. 



j 5953 lbs. 



89.9 
67.45 

E.— The particulars in the ab<ni« ij|>U« 'relative 
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in are mostly taken from a table compiled by the Vicomte de Nou^, Lieut. Col. of Artillery, and sent to Gen. Barry by tttfe Comte de Paris. 



BATTERING PROJECTILES. 
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t6.o Common shell. 
19.4 Shrapnel. 
17. 78 Canister. 

8.82 Common shell. 

9.92 Shrapnel. 



di). 



do. 



All of these guns are constructed 
of cast-iron tubed with steel near- 
ly to the trunnions, and strength- 
ened behuid the trunnions with steel 
rings shrunk on. The constant 
angle of rifling for all calibres is 
6° at the muzzle, and the de- 
velopment of the curve is a para- 
bola. 



984.25 Range 6562 yds ] ^he^ Br°°;«! 

7108 " at angle 38° bolic develop- 
do. do. ^ment, inclin- 
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6562 ■' at angle 30° J gle of 5 to 6". 
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After the report of the Board of Officers was made to the "War De- 
partment, It was thought advisable to add this appendix on " Serving 
and 'Working Heavy Artillery," as practised at the Artillery School, 
and much of the matter in Parts I., II., III., and IV., of the appendix 
is taken from the " Artillery School Circulars of 1874," and from the 
" Heavy Artillery Tactics." 

Fart V. is taken from " Ordnance Memoranda " KoB. 24 and 32, and 
Part VI. from " Heavy Artillery Tactics." 



APPENDIX, NO. 2. 

SERVING AND WORKING HEAVY ARTILLERY. 



PART I. 

General Directioxs. 

Formation of a company into detachments. 

1. The company should be instructed in the school of 
the soldier and Company as Infantry, and all manoeuvres 
not herein prescribed, will be executed as laid down in 
the Field Artillery Tactics. 

2 The company being formed in two ranks faced to 
til*" front will be divided into a number of sections wr- 
it siKiu<iing to the number of pieces to be sei-ved. A 8iew>* 
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tint! may comprisfi one or mor6 detachments, and, if more 
thun one, may be divided into as many complete detacli- 
njtMits as it will form; the lemaining files, if any, will be 
added to the left detachm:^nt of the section. The senior 
non-commissioned officers will be assigned as chiefs of 
pieces, and tha junior ones as cfunners. 

3. Two sections form a platoon commanded by a sub- 
altern, and if circumstances [lorniit, the company will have 
as many platoons as tinre are subalterns to command 
them. The Caj tain, in line, is four yards in front of 
the centre of the company; in column, on the sid' of the 
guide, or on the side towards which th3 sub-divisions are 
dressed, four yards irom the fiank of the colunm and op- 
posite its centre. When the company ism line oy in column 
6f plaioonn each commandant of platoon is two yai-ds in 
front of the centre of his platoon; in column of sections, 
he is on the side of the guide, or on the side towards 
which the sulxlivisions are dressed, two yards from the 
flank of the column and opposite the centre of his platoon; 
iu column of ^fe?. each is as if he had faced with the com- 
pany from line, except the chief of the leading platoon, 
who takes post at the side of the leading guide. 

The chief of piece acts as cliief of section, and when the 
company is ifi line, or in column of /?tooo».«, is on the 
right ot the front rank of his section; in column of sec- 
tions, he is one yard in front of the centre of his section ; 
in column of jfiles, each is as if he had faced with the 
company from line. 

Each gunner, when the company is in line or in column 
of p'afoonn is one yard in the rear of the right of his 
section; in column of sectiom, on the right of the front 
rank of his section ; in column of _files each as if he had 
faced with tiie battery from liue. 
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The march to the Battery. 

4. The instructor wheels the company into column 
of sections, or faces it by a flank either to the ri.Qht or 
left; to the right if he is to approach the batteiy on the 
left; and to the left if he is to approach the battery on th« 
ripht. When the company arrives at the distance of four 
yards from the left or right of the battery, the instructor 
commands : 

Sectioks opposite tour pieces. 

As each section arrives in rear of its piece, it is halted 
liv tlie chief of piece, and wheeled into line or faced to the 
1 runt and dressed to the right /our yards in rear of the 
plutfoi'ui, the centre of the first detachment on the line of 
th»* axis of the piece or centre of the platform. Each 
chief of platoon places himself one yard in front of the 
ct-utre of his platoon, each chief of pifce on the right of 
his section and the gunner in the fiont rank on the left of 
Jko. 4. 

All movements not specially excepted, may be executed 
in do' ble time. If the movement be from a halt, or when 
marching in quick time, the command double time precedes 
the command march ; if marching in double time, the com- 
mand double time is omitted. 

Telling off the Detachments. 

5. Hie instructor then commands: 

Call Off. 

Each chief of piece steps promptly to the front to see 
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that the cannoneers call off properly, and then retnrna to 
his post. In telling off the detachments, the odd numbei-s 
form the rear, and the e%'en numbers and the gunner the 
front rank. The right 51e is numbered 1 and 2 ; the next 
file 3 and 4 ; gunner on the left of No. 4, uncovered ; the 
next 5 and 6, &c. 

To cawe the Cannoneers to taike their PosAt. 
6. The instructor commands : 

1. Cannoneer to your posts. 

2. March. 

At the first command tlie first detachment of each sec- 
tion is faced to the right by the cluef of piece who com- 
mands: 1. Right; 2. Face; 3. To your posts; and at 
the second command repeated by the chief of piece files 
to the left, the two ranks separating ; the rear rank march- 
ing to the right of the piece, and the front rank to the 
left. As each man arrives at his post, he halts and faces 
the piece; Nos. 1 and 2 one yard from the epaulment, 
parapet, or scarp, thair breasts eighteen inches outside the 
■wheels of the carriage or cheeks of the mortar bed ; and 
the remaining numbers and the gunner dressing respec- 
tively on Nos. 1 and 2 at intei-vals of one yard, except that 
between Nos. 3 and 5, there is an interval of two yards. 
With tho mortar, Nos. 1 and 2 are opposite the front 
manoeuvring bolts, and Nos. 3 and 4 opposite those in rear. 
TliB gunner one yard on right of No. 4. The chief of the 
piece, ^hile at the battery, wi}l generally be one yard out- 
side the cannoneei's of the left, facing the piece, and two 
yards in rear of the platform or rearmost part of the car- 
riage. 
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To Allow the Detachments to Rest. 

7. The instructor commands : 

In place — rest, or Rest. 

The cannoneers lay down their handspikes, as pre- 
scribed in par. 11, siege ^un. In the first ca83 the men re- 
main at their posts ; in the second case, they may leave 
their posts, but must remain near the piece. 

To Resume the Exercise. 

8. The instructor commands : 

1. Detachments 2. Attestiox. 
All resume their posts and handspikes. 



To change Posts. 
The instructor commsChds : 



1. Change Posts. 

2. March. 

3. Call off. 



At the first command the cantioneers lay down their 
liandspikas; phvce tlieir equipments on the parts of 
the carriage nearest them, or on the platform, and 
face to their left. At the next c(»mmand they step off,^ 
each advancing one pobt ; No. 2 taking that of No. I. Oil 
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arriving at their new posta th^y face the piece and equip 
themselves. At the third coniinund they call off according 
to th3 posts they then occupy. 

To leave the Pieces. 

The instructor commands : 

1. Detachmenti, rear, 

2. Mabch. 

At the first command, the chief of piece faces the de- 
tachment to the rear by the commands, 1. Left and right, 
2. Face ; and at the second, repeated by the chiel of 
piece, it marches to the rear, the left cannoneers closing 
on those of the right, files to the right, and is halted, 
{(iced to the front, and with its section dressed to tibe 
right by the chief of piece, so as to bring its centre on a 
line vitn the axis of ibe piece or opposite the middle ot 
the platform, and four yards in rear of iL 

To re-form the Company and leave the Battery, 

1st. In column of Jiles. 

The instructor commands : 

1. Sections, right (or left), 2. Face. 

3. Close, 4. Mabch. 

At the first command, the sections face to the right (oj; 
left), the gunners taking their places in the rank of file- 
closers, and at the cotumaudvMABCi}» re^teated by all tfac* 
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chiefs of pieces, (except the leadiiifr one,) the right or left 
Sfctioii stands fast, and the others close on the one in fi-out 
of it, and are halted by their chiefs of pieces. 

2d. In column of Sections. 

The instructor commands : 

1. Sections right (or le/i) wheel, 2. March, 3. Close to 
wheeling distance, 4. Guide (right or l^/t), 5. March. 

At the second command, each section wheels to the 
right and is halted and dressed to the left by its chief ; 
at the third command the chief of the leading sectioii 
cautions it to stand fast; at the fifth command, all th^ 
sections in rear of the first, step oif , and each is halted by 
its chief when at wheeling distance from the preceding 
section. 



SERVICE OF A BATTERY OF SEVERAL 
PIECES. 

The pieces are numbered from right to left. Tn direct- 
ing them to be fired, they a;re always designated by their 
numbers, as, Number one — Fire ; Number two — Firb, &c. 

When the wind comes from the right, the firing should 
commence on the left, and reciprocally. 

In mortar batteries (which should not exceed three or 
four pieces), the cannoneers remain at their posts until the 
signal, or command. Commence Firing ; all then move 
to the rear of the platform, except No. 3 of the mortar 
which is to commence firing, and are formed as in de^ 
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tachment rear, leaving No. 4 of the piece to be fired un- 
covered. (In the service of a single mortar the detach- 
ment forms in rear as prescribed in par. 45, service of 10 
inch siege-u>ortar). So soon as tins mortar is fired, No. 3 
joins his detachment, and No. 3 of the next mortar goes 
to his piece, and, at tiie proper command, fires it, and 
then rejoins his detachment, and so on. Each detachment 
remains in its position until all the pieces having been dis- 
charged, the signal, or command, To your Posts, is 
given. 

A similar precaution may be necessary to avoid the 
blast in a battery composed entirely of howitzers, or heavy 
sea-coast guns. 



SERVICE OF A GUN MOUNTED ON A SIEGE 
CARRIAGE. 

Seven men are necessary ; one gunner and six other 
cannoneers. _ 

. 8. The implements, &c., are arranged as follows : 
■ Handspikes — ^three on each side of the carriage, leaning 
against the epaulment, in line with the cannoneers. 

Sponge, Rammer — one yard behind, and parallel to the 
line of cannoneers of the ris^ht, the sponge uppermost, the 
sponge and rammer-heads turned from the epaubnent and 
supported on a prop. 

Pass-box — against the epaulment, outside the pile of 
balls. 

Primer-pouch — containing friction-primers and the lan- 
yard, which is wound u|)on its handle. Suspended from 
the ciuscable. 

Gunner^ S'pouch — containing the gunner's level, breech- 
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isight, finger-stall, priTnin<?-wjre, ffimht, vent-pnuch, and 
chalk. SuspeiuU'd from tha cascable, 

ChocKs — one on each side o£ the piece, near the endsof- 
the hurtar. 

Vent-cover — covering the vent. 

I'ompioit — ill the muzzle, 

Broom — leaning against the epaulment, outside of thT 
pile of balls. 

Tlune should be one gunner's level, two vent-pnnclles. 
one worm, one ladle, and one wrench to a battery iiot 
exceeding six pieces. 

The balls are piled on the left of the piece near the 
epaulment, and close to the edge of the platform. 

The wads are placed between the epaulment and the 
balls, partly resting ou them. 

To came the implements to be distrihuted. 

The instructor commands : 

Take implements. 

9. The gunner stepslo the cascable ; takes off th3 vent- 
cover, hiiiuling it to No. 2. to place against the epanl- 
meiit, outside the pass-box: gives theprinier-poiich to No, 
;i ; equips himself with his own pouch and tho finger-stall, 
wearing the latter on the second finger of the left haijd ; 
levels the piece by means of the elevating-screw ; applies 
his level to ascertain the highest points of the bas?.-ring and 
swell of the muzzle, ichich he marks with chalk, and re- 
sumes his jwst. 

No. 3 equips himself with the primer-pouch. Nos. 
1 and 2 after passing two handspikoa each to Nos. 3 ^nd 
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1, take pach one for himself. Xos. 5 and 6 receive theirs 
from Nos. 3 and 4. 

10. The handspike is held in l>otli hands, the hand nearest 
the epaulment grasping it near the small end and at tJne 
height of the shuulder, back of the liand down, elbow 
touching the body ; the other h;iud back up, the arin 
extended nattinilly ; the butt of the handspike upon the 
platform, on the side farthest from the epauluieut, and 
six inches in advance of the alignment. 

11. When tlie cannoneer lays down his handspike, he 
places it directly before him, about six inches in front of 
and parallel to thfi alignment, the small end toward the 
epanbnent ; and whenever he thus lays it <lo\vn for the 
discharge of any particular duty, he will take it up on 
returning to liis p^)st after having completed that duty. 

The se: vice of the piece is executed as follows : 
The instructor commands : 

1. From Battery. 

12. The gunner moves two yards to his right. Nos. 1, 

2, 3, 4, 5, and 6, facing from the epaulment, embar : Nos. 
1 and 2 under the front of tlte wheels ; Nos. 3 and 4 
through the rear spokes of the wheels near the felly, under 
and perpendicular to the cheeks ; Nos. 5 and 6 under the 
manoeuvring bolts. When all are ready, the gunner gives 
the command HeAve, which will be rej»eatea as often as 
ma^jr be necessary. He sees that Nos. 5 and (5 guide the 
trail in prolongation of tlie directrix of the embrasure, 
and as soon as the face of the piece is about o«eyard froub 
the epaulment, commands Halt, at which all unbar pjidi 
resume thair posts. Nos. 1 and 2 chock tiie wheels. 
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2. Load hjf detnil — Load. 

13. Nos. 1, 2 and 4 lay down their handspikes. No. 2 
ttikes out the tompiou, and places it near the vent-cover. 
No. 1 faces once and a half to his left ; steps over the 
s}x>nge and ranuner, faces to the piece, takes the 
fijK)nge iu l)Oth hands, the backs down, the right hand 
tljreii feet from the sponge-head, the left hand eighteen 
inches from it ; returns to the piece, entering the staff 
in the embrasure ; places the left loot halfway between 
the wheel and the face of the piece, in line with the latter ; 
breaks to t e right wit'i the riglit foot, the heels on a line 
parallel to the piece, the left leg straightened, tlie right knee 
bent, t le body erect upon t'le haunc les, and rests t ie end of 
the sponge in "the muzzle, the staff in t!ie prolongation o£ the 
bore supported by the right hand, the right arm extended, 
the left hand flat against the side of the t ligli. No. 2 steps 
to the muzzle, and occupies a position on the left of the piece 
corresponding to t lat of No. 1 on its right. He seizes the 
staff with the left hand, back down, near to and outside the 
hand of No. 1. No. 3 facing the epaulment, embars under 
the breech, and maintains the piece in a convenient posi- 
tion for the insertion of the sjionge, until the gunner sig- 
nals to him to unbar. He then lavs down his handspike, 
steps over the rammer, and seizes the staff as prescribed 
for the sponge ; and stands ready to exchange with No. 
1. No. 4 takes the pass-box and goes for a cartridge ; 
retunis and stations himself, facing the piece, about eigh- 
teen inches to the rear and right of No. 2. The gunner 
places himself near the stock, his left foot advanced ; 
clores the vent with the second fiuqer of the left hand, 
liendii\g forward to cover himself by the breech; turns ihs 
elevating screw wi*h the righthaud to adjust the muzzle 
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conveniently for loading ; an-l mak "s a signal tr> Xo. 3 to 
unbar. In the mean time, Nos. 1 ami 2, at thewonl-* Osk 
—TWO — THKEE, &c., iiisort till spou^e hy the followiiijr 
motions : 1st Motion. They insert the sponpe as far ns the 
hand f No. 1, bodies erect, shoulders stjiiare. 2d Motioa. 
They slide the hands along the staff, and s >ize it at arm'l 
length. 'M Motion. They repent the first motion. Ath 
Motion. They repeat the second motion, oth Motion. 
They force the sponjie to the bottom of th" bore. No. I 
then replaces his left liaiul on the staff, luick np and six 
inches nearer the muzzle than his rii^ht. No. 2 places his 
right hand, back up, between the hands of No. 1. Shoiild 
the sponge or the rammer reach the bott m of the bore 
at the third or fourth motion, then what is prescribed for the 
fifth motion will be performed at the third or fourth. The 
knee on the side toward which the body is to be inclined is 
always bent, the other straightened ; and the weight of 
the body added as much as i>ossible to the effort exerted 
by tlie arms. 

3. Sponge. 

14. Nos. 1 and 2 pressing the sponge firmly against 
the bottom of the bore, turn it three times from right to 
left, and three times from left to light ; replace the hands 
on the thighs, and %vithdraw the sponge by the same com- 
mands and by motions contrary to those for inserting it. 
When the sponge fits tight, Nos. 1 aii<l 2 may use both 
hands. No. 2 quits the staff, and turning toward No. 4, 
receives from him the cartridcre, taking it in both hands, 
backi^ down, and introduces it bottom foremost into th-' 
bore, seams to the .sides ; he then grasps the ramm- r in 
the way prescribed for the sponge. No. 1 rising xximi tln' 
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I iglit leg, and turning to his left, passes the sponge above 
the rammer to No. '6 with his left hand, and receiving the 
rammer with the right, presents it as prescribed for the 
sponge, except that he rests the rammer-head against the 
li^ht side of the face of the piece. No. 8, as soon as the 
sponge is withdrawn, passes the rammer under the sponge 
into the embrasure -with the right nand, receives the 
sjionge from No. 1 with the left, replaces it upon the prop, 
and resumes his {xist No. 4, setting down the pass-box, 
takes out the cartridge and presents it in both hands to 
No. 2, the choke to the front ; retui-ns the pass-box to its 
place ; and picks up a ball, aud afterward a wad, if 
i-oquired. Nos. 1 and 2 force the cartridge home by the 
same commands and motions as in case of the sponge. 

4. Ham. 

15. Nos. 1 and 2, di-awing out tlie rammer to the full 
extent of their arms, ram with a single stroke. No. 2 
quits the staif, and turning toward No. 4, receives from 
him the ball, and a wad if required, whilst No. 1 throws 
out the rammer, andliolds the head against the right side 
of the face of the piece. No. 2, introducing the ball and 
M ad into the bore, seizes the staff with tlie left hand, back 
down. No. 4 then resumes his post. Nos. 1 aud 2 force 
the ball and wad home together by the same commands 
and motions, and ram in the same manner as prescribed 
for the cartridge, except that in case of a shell it is simply 
pre.«ste/ home. No. 2 quits the rammer ; sweeps, if neces- 
sary, the platform on ids side; passes the broom to No. 1 ; 
and rtsumes his post. No. 1 throws out the rammer, 
and replaces it on the prop under the sponge ; sweeps bis 
siue of thd platform, if necessary, passes the broom 1 1 
19 
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lio. 2 who replaces it and then resumes his post. 1'he 
guuuer pricks the cai-trid^^e, leaves the priming M'ire in 
ti»e vent, and resumes his i>ost ; and, if firing beyond 
point blank, adjusts the breech-sight to the distance. 

5. Ix Battkuy. 

16. Nos. 1 and 2 uiichock the wheels, and -with Nos. 
3, 4, 5, and 6, all facing toward the epaulnient, embar : 
Nos. 1 and 2 through the front spokes of the wheels near 
the felly, under and perpendicular to the cheeks ; Nos. 3 

■ and 4 under the rear of the wheels ; and Nos. 5 and 6 
under the manteuvring bolts. When all are ready, the 
gunner commands Heave, and the piece is run into bat- 
tery ; Nos. 5 and 6 taking care to guide the chase into 
the middle of the embrasure. As soon as the wiieels 
touch the hurter, he commands Halt. All unbar, and 
J^os. 1, 2, 3 and 4 resume their posts. 

6. Point. 

17. No. 3 lays down his handspike ; passes the hook 
•of the lanyard through the eye of a primer from front to 
rear, and holds the handle of the lanyard in the right 
■hand, the hook between the thumb and forefinger. Nos. 
5 and 6 embar under and perpendicularly to the trail near 
the manoeuvriug-bolts. The gunner, placing himself at 
the stock, as at tiie command Load, withdraws the prim- 
ing wire, and, assisted by Nos. 5 and 6, gives the direc- 
tion ; causing the trail to be moved by commanding Lkkt, 
or RiOHT, tapping, at the same time, on the right of the 
' bireech for No. 5 to move the trail to the left, or on the 
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left side for No. 6 to move it to the right. He th^n plac-s 
the centre of th 3 breech-sight accurately upon the chalk 
mark oti the base-ring, an*! b> tlie elevatiug-screw, giw.s 
the proper elevation, rectifying the direction, if nece8.sary. 
The moment the piece is pointed, he rises on his left ieg, 
and gives the word Ready, signalling with both hands, 
!it which Nos. 5 and 6 unbar, and resume their posts ; 
takes the breech-sight in his left hand, and goes to the 
windward to watch the shot. No. 3 inserts t le tube into 
the vent ; drops the handle, allowing the lanyard to 
uncoil as he steps back to his post, holding it slightly 
stretched with his right hand, the cord passing between 
the fingers, back of the hand up, and breaks to the rear a 
full yai'd with the left foot, the left hand against the 
thigh. At the word Rkady, Nos. 1 and 2 take up the 
chocks, and breaking oft with the feet farthest from the 
epaulment, stand ready to cliock the wheels, liolding their 
handspikes near the centre, small end to the rear, in the 
hand furthest from the epaulment, arm extended, back of 
the hand down. 

7, NunMr one (or the like) —Fire. 

18. No. 3 pulls smartly on the lanyard. Immediately 
after the discharge of the piece, Nos. 1 and 2 chock the 
wheels, and resume the erect position. No. 3 resumes 
the erect position, and rewinds the lanyard, returning it, 
if dry, to the primer-pouch. 'J'he gunner, having observed 
the effect of the shot, returns to his post. 

To load for action and fire. 

19. The instructor commands : 



1. Load, 2. FiBE. 

At the first command the piece is run from battery, 
loaded, run into battery, pointed, and prepared for firing 
by the following commands from the gunner : Fhom Uat- 
TKBY — Load — ly Battkky — Point — Rkauy. At the 
command Fire from the instructor, the piece is fired 
as prescribed above. 

If the instructor commands : 

1. Commence, 2. FiEixo. 

The gunner gives the same commands as before with 
the additional command, Fire, and continues to load and 
fire until the instructor commands. 

1. Cease, 2. Fibino. 

When ammunition is used, the instructor commando: 
With cartridges (canister, shell, etc ., specifying the particular 
kind) before commanding Load, or cotnmence firing. 

At the command 1. Cease, 2. Firino, the piece is 
sponged out and all resume their posts. 

To secure Piece, and replace implements. 

20. The piece being In Battery the instructor com- 
mands : 

1. Secttre piece. 
No. 2 replaces the tompion in the muzzle. The gun- 
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ner puts on the vent-cover, which he receives from No. 2, 
aad depresses the muzzle. 

2. Replace implements. 

Nos. 1 and 2 replace the handspikes against the epaul- 
meut, those of Nos. 8, 4, 5 and 6 being passed to thera 
by Nos. 3 and 4. The gunner hangs the pouches upon 
the oascable. 

To serve the Piece with reduced numbers. 

21. The smallest number of men with which siege guns 
can be served with facility is Jioe. It may be necessary 
to employ a less number. 

With four men. They will be told off as gunner, and 
Nos. 1,2 and 3. No. 2 will, in addition to his own 
duties, perform those of No. 4. 

With three men. They will be told off as gunner, and 
Nos. 1 and 2. No. 1, in addition to his own, performs 
the duties of No. 3, and No. 2 those of No. 4 as in tlw 
preceding case. \Vljen No. 2 serves ammunition, he goes 
for the cartridge, and places the pass-box behind his po.st 
before he assists No. 1 to sponge. 



SERVICE OF A 24-PDR. HOWITZER, MOUNT- 
ED ON A FLANK CASEMATE CARRIAGE. 

Thrfe men are necessary: one gunner and two otht-r 
cannoneers. 

22. The implements are arranged as follows : 
19- 
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Roller hanthpHe. — Leaning against the scarp wall, 
behind No. 2. 

Sponge and Rammer. — Leaning against the scarp wall, 
behind No. 1, the rammer-head upon the ground. 

Cartridge-pouch- — Suspended from the cascable. 

Primer-pouck. — Contauiing, in addition to friction- 
primers, and lanyard, fingeratall and priming-wire. Sus- 
pended to cascable. 

Vent-cover, tompion. — -Same as in siege gun, par. 8. 

Broom. — On the left of piece. 

Budge-barrel. — Containing cartridges, and placed at 
some safe and convenient position in rear of the piece. 

The rounds of canister are against tiie scarp wall, 
behind No. 2. 

Shells, if used, are brought to the place prescribed for 
the budge-barrel. 

To cause the implements to be distributed. 

The instructor commands : 

Take Implements. 

23. The gunner takes from the primer-pouch the prim- 
ing-wire and fingerstall, wearing the latter on the second 
finger of the right hand ; gives the primer-pouch to No. 1 
and the cartridge-pouch to No. 2; takes off the vent-cover 
and lays it against the scarp wall, outside the canisters ; 
takes the roller handspike in his right hand and resumes 
his })ost. He holds this handspike vertically in the 
riglijt hand, the lower end towards the ground in line with 
thf toes, the arm extended naturally. No. 2 wears the 
cartridge-pouch from the right shoulder to the left side. 
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'To caune the service of the piece to be executed. 
The instructor commands : 

1. From Battery. 

24. The gunner, embarring in the left mortice, presses 
the roller under the rear transom, and seizes the left 
handle with his left hand. Nos. 1 and 2 lay hold of the 
manoeuvring rings and handles. All being ready, the 
gunner commands Hkave, and the carriage is run to the 
rear until the face of the piece is about one yard from the 
wall, when, disengaging the roller, he commands Halt. 
All resume their posts, the gunner leaving the handspike 
in the mortice. 

2. Load by detail — Load. 

25. No. "2 takes out the tompion and places it in rear 
of his post The gunner places himself at the breech, 
brea s to rear with the right foot, closes the vent with 
the secon J fingef of the right hand, aud manages the 
elevatiuf: screw with his left. No. 1, seizing the sponge- 
staff at its middle, brings it across his body, plants hia 
left foo'j opposite the muzzle, close to the carriage, and 
breaks off with his right foot ; at the same time dropping 
the sponge-staff into the left hand, back down, ana 
extending both hands towards the ends of the staff, he 
brings the sponge opposite the muzzle. He then inserts 
it, and presses it to the bottom of the chamber with three 
motions, at the words One— Two— and Three. No. 2 
goes for a cartridge, and returns to his post. If shells ar« 
used, he brings one up at the same time. 
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3. Sposge. 

26. Ni. 1, using both hands, sponges the chamber 
carefully; withdraws the sponge, pressing it against the 
bottom of the bore ; stepping to his loft he turns it over, 
and rests the ninmier-heiid against tlie right side of the 
face of the piece. No. 2 introduces the cartridge in the 
usual manner, and No. 1 s;^ts it home with the rigiit hand 
by the same commands and motions as in case of the 
sponge. 

4. Ram. 

27. No. 1, drawing out the rammer to the full extent 
of his arm, rams once, and throws out the rammer, hold- 
ing it with the rammer-head against the right side of the 
face of the piece. No. 2 introduces the canister or shell 
and resumes his post. No. 1 sets the canister or shell 
home with care, throws out the rammer, replaces it, and 
resumes liis post. The gunner pi icts, leaving the priming- 
wire in the vent, and resumes liis post. 

5. Ix Battkry. 

2S. All apply themselves to the carriage, as prescribed 
in par. 24, and ease the piece into battery. As soon as it 
touches the hurters, the gunner commands Halt, and all 
resume their posts. 

6. POIXT. 

29. No. 1 makes ready a primer as prescribed for No. 
3 in siege gun, par. 17, and No. 2 going to the rear of the 



chikssis and facing -to the front traverses the chafi»is by 
hand. The gunner withdraws the priming-wire, points 
the piece, and gives the command Keadt, making a sig- 
nal with bothnands, at which No, 2 resumes his post; 
takes out the roller handspike, and resumes his post. 



No . 1 does what is prescribed for No. 3 in siege gun, 
par. 18. 

SERVICE OF AN S-INCII SIEGE HOWITZER, 
MOUNTED ON A 24-PDR. SIEGE 
CARRIAGE. 

Five men are necessary : one gunner and four other 
cannoneers. 

30. The implements, &c., ^ are arranged as follows : 
HandKpikes. — ^Two on each side of the carriage, leaning 
against the epaulment in line with tlie cannoneers. 

Sponge and Rammer. — On a pro]) eighteen inches be- 
hind, and parallel to the cannoneers of the right, the 
sponge-head turned toward the epaulment. 

Cartri(lqe-po :ch. — Containing fuzes, a pair of sleeves, 
and a priniiug-wire, bent at right angles at the point for 
withdrawing the cartridge used in instruction. Suspend- 
ed from the cascable. 



7. Number one (or the like) — Fire. 



J'riiner-poiic/i. 
Gunner' K-pouclu 
Loading-tongs. 
Quadrant. 
Plummet. 
Scraper. 
Wiper. 
Splints. 



^ As in par. 8. 



In a basket, or on a shelf, 
[ against the epaulment, 
j outside of, and near the 
handspikes of the left. 
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Grummet-wad. — On the end of the hurter, near No. 2. 
Chocks. ) 
Vent-cover. >- As in par. 8. 



Quom. — Under the breech. 
Broom. — Leaning against the epaulment outside of the 
basket or shelf. 

To came the implements to be distributed. 

The instructor commands : 



31. Executed as in par. 9, with the following modifica- 
tions : No. 2 places the vt-nt-cover outside the basket ; the 
cartridge-pouch is handed to No. 4 by the gunner. The 
gunner directs No. 3 to raise the breech, to enable him to 
level the piece. No. 2 puts on the sleeves, which are taken 
out of the cartridge-pouch by No. 4, who assists No. 2 to 
put them on. No" 4 wears the cartridge-pouch from the 
right shoulder to the left side. Nos. 1 and 2, after passing 
a handspike each to Nos. 3 and 4, takes each one for him- 
self. The handspike are held, laid down, and resumed as 
prescribed in pars. 10 and 11. 

To cause the service of the piece to he executed. 

The instructor commands : 




Take implements. 



1. FuoM Batteky. 



82. Executed as in prr. 12, with the following modifi 
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cations: Nos. 1, 2, 3, and 4 embar, as prsscribed for Nos. 
8, 4, 5, and 6. Tiie gutnier cominauds Halt us soou aa 
the wheels are about one yard from the epauhueut. 

2. Load bij detail — Load. 

33. Executed as in par. 13. with the following modifi- 
cations : No. 2, after laying down the touipion, sweeps, if 
necessary, his side of the platform, passes tlie brooin to 
the right side of the piece, and resuiDes his post. No. 1 
faces to his right and seizes the sponge-staff at its middle 
with his i-ight hand, back up ; places himself at the muz- 
zle, forces the sponge to the bottom of the bore. No. 3, 
after receiving a signal from the gunner to unbar, resumes 
his post. Ko. 4 goes for a cartridge and shell, puts the 
former in his cartridge-pouch, takes the shell in both 
liands, iiud places it on the grummet-wad, and stands, 
facing the piece, about 18 inches to the rear and left of 
No. 2. The guqner adjusts the piece at about one de- 
gree's elevation before he signals to No. 3 to unbar. 

3. Sponge. 

34. No. 1 seizes the sponge-staff with the left hand, 
back down, and pressing the sponge firmly against tlie 
bottom of the bore, turns it three times from rigiit to left 
and three times from left to right, draws it out, turus the 
sponge-head over towards the front, and places the ram- 
mer-head against the right side of the face of the piece 
holding the staff in both hands, back of left up and of 
right down, and, as soon as the cartridge is inserted, in. 
serts the rammer, and holds it with the head against the 
cartridge, the staiff in the axis of the piece. 
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No. 4 having glvt^n th? oarti iil;;© to No. 2, removes the 
stopper from, and inserts tlie fuze into, the fuze-plug ; 
scrapes its end ; faces to tlie left ; tiikes the tongs and 
wiper, entering the hooks of the former into the ears of 
the shell in readiness for No. 2. 

No. 2. a.s soon as tlie sponging is completed, receives 
the cartridge from No 4, and taking a corresponding posi- 
tion to No. 1, inserts the cartridge, choke to the front 
(seams to the side). lie then muke.s a face and a half to 
his left on the right heel, advances the left foot, takes hold 
of the tongs ; raises the shell about two feet from the 
ground, while No. 4 wipes it. 

4. Ram. 

85. No. 1 pushes the cartridge home, presses firmly 
upon it; throws out the ramnu'r, and places it ujtou the 
prop ; sweeps, if necessary, liis side of the platform ; 
na.sses the bi*oom to the left sitle of the ]>iece and resumes 
his post No. 2 having received tUe shiU, makes a face 
and a half to his right on tlie right heel, and breaks off 
with the left foot : introduces the shell, keeping the legs of 
the tongs in a vertical plaii", left hand nearest the body, 
and s'^ts the shell carefully agaiii.st the cartridge, taking 
care that the fuze is in the axis of the piece. 

If the piece is to be fired horiiiontiiUy, or at an angle 
of depression, No, 4 having replaced the wiper, hands a 
splint to No. 2 and resumes his post. 

No. 2 1 resses the splint under the shell \nth the left 
hand, replaces the tongs and broom and resumes his post. 
The gunner pricks, leaving the priming-wire in the veut, 
and resumes his pcuit. 
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5. In Battery. 

36. Nos. 1 and 2 unchock the wheels, and with Nos. 3 
and 4, all facing towards the epaulment, embar : Nos. 1 and 
2 through the front spokes of the wheels, near the felly, 
under and perpendicular to the checks ; Nos. 3 and 4 un- 
der the manoeuvring bolts and parallel to the stock, guid- 
ing the muzzle of the piece into the middle of the embra- 
sure. The gunner commands Heave, and, as soon as the 
wheels touch the hurter, Halt, when all unbar and resume 
their posts. 

6. Point. 

37. l']xecuted as in par, 17, with the following modi- 
fications : Nos 1 and 4 perform what is prescribed for Nos. 
;") and 6. No. 2, facing towards the epaulment, embars 
under the breech or cascable, and lowers or elevates it at 
the command of the gunner. When he gives the word 
Ready, Nos. 1, 2, and 4 unbar and resume their posts. 

7. Number one (or the like) — Fire. 

Executed as in par. 18. 

To unload. 

38. The piece having been run from battery, the in- 
structor directs No. 2 to take out the shell and cartridge. 
No. 3 raises the breech until the shell rolls to the muzzle. 
No. 4 carries them to their place in rear of the piece. 

To scrape the Piece. 

39. The piece is first moved from battery, and the in- 

20 
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structor then conimands : Scrape the piece. Nos. 1 
and 2 lay down their handspikes. No. 2 ttikes the scrapei 
and wiper, giving the latter to No. 1 , thoroughly scrapes 
the bore, draws out tlie scrapings vvith the spoon, returns 
the scraper to its place, and resumes his post. No. 1, en- 
veloping the s| onge-head in the wiper, wipes out the bore, 
and returns the wiper to No. 2, -who replaces it, puts the 
sponge upon the prop, and resumes his post. 



SERVICE OF A 10-INCH SIEGE MORTAR. 

Fhie men are necessary : one gunner and fdur other 
cannoneers. 

40. The implements, etc., are arranged as follows : 
Handi^ikes. — Two against each cheek, leaning uixjn 

the four inanceuvring bolts, the small end toward the 

epnulnient, the ends of the fi'OBt handspike even with the 

front of the cheeks. 

Cartridge-pouch. — Containing fuzes, and a pair of 

sleeves. Attached to the tompion, and lying upon the 

mortar. 

Primer-pouch. — Containing the priming-wire, fnction- 
priraers, and the lanyard, wound m St. Andrew's cross 
upon its handle. Attached to the tompion, and lying 

upon the mortar. 

Gunner\i-pouch. — Containing the gunner's level, gimlet, 
vent-punch, and chalk. Attached to the tompion, and ly- 
ing upon the mortar. 

Quadrant, Plummet, Pointing-cord, Scraper, Wiper, 
Shell-hooks. — In a basket, between the cheeks of the mor- 
tar bed. 

Tompion.— 'In the muzzle. 



8ERVIX0 AXD WORKISG HEAVY AU'tiLLERY 231 



Pointing-Strikes, Maul, Br om. — With the basket. 
Iron ekoating-bar for pointing. — Laid perpendicular to 
the cheeks over the rear notches, handle to the left. 
To the same battery there sliould be one hammer- wrench. 

To cause the Pointing Stakes to be established in poaitioii. 

The instructor commands : 

Plant the pointing-stakes. 

41. The gunner, assisted by N'os. 1 and 2, plants the 
stakes as explained in Part !!., Section 2. No. 1, having 
driven the pointing-stakes, drives another stake one yard 
behind his post, for holding the wiper, and replaces the 
maul near the basket. The guimer lays the slack of the 
pointing-coid at the foot of the epaulment, leaving the 
plummet at the stake in rear of the piece. AU then re- 
sume their posts. 

To cause the Implements to be distributed. 

The instructor commands : 

Take implements. 

42. The gunner steps to the front of the piece, gives to 
Xo. 1 the sleeves and the wiper ; to No. 2 the basket and 
maul ; to No. 3 the primer-pouch and broom ; and to No. 
4 the cartridge-pouch ; equips himself with the gunnerV 
j)ouch, applies his level to ascertain the line of metal, 
which he marks with chalk, and resumes his jxjst. No. 1 
haugs the wiper on the stake behind his post, and, assisted 
by No. a, puts on the sleeves. No. 2 removes the torn- 
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Eion, M'hich he places with the basket and maul one yard 
ehind him, and lays the shell hooks on the ground be* 
t ween himself and the basket. No. 3 lays the oroora be- 
hind him, and equips himself with the primer-pouch. No. 4 
puts on the cartridge-pouch, which he wears from the riglit 
should;;r to the left side, and places the elevating-bar be- 
hind liini perfiendicular to the axis of the piece. All take 
their handspikes. Thsse are hykl as in par. 10, and when 
laid down they are returned, except in one case, to their 
places on the manoeuvring bolts. 

To came ike service of the Piece to be executed. 

The instructor commands: 

1. I.v Battery. 

43. The gunner, making a half face to his right, steps 
oif, left foot fii'st, and places himself two j'ards in rear of 
the platform, facing the piece. Nos. 1, 2, 3, and 4, facing 
the epaulment, embar; Nos. 1 and 2 under the front 
manoeuvring bolts, and Nos. 3 and 4 under those in rear, 
ensraging the butts of tlieir handspikt's al)0ut three inches. 
All being ready, the gunn:T coniinands Hkavk. which will 
be repeated until the piece is on the middle of the plat- 
form, when he commands Halt, at which all unbar, and 
resume their posts. 

Nos. 1 and 3 hold the small end of their handspikes io 
their left hands, Nos. 2 and 4 in their right. 

From Battebt. 

Executed inversely to above. 
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Bemabk.— AVhen the bed hag no rear inanceuvring bolts, Nos. 
S and 4 eiubar uuder the rear notches i>erpendicnlar to the <meekg 
at the command Fkou battery, and In prolongation of the cbeekg 
at the command Im battery. 

2. Load hy detail — Load. 

Nos. 1, 3, and 4 lay down their handspikes. The gun- 
ner, takiiisj the scrajier, places himself iu front of the 
muzzle, and scrajws tlie Iwre, draws out the scrapings 
witli the spoon, returns the scraper to tJie basket, and 
again jilaces himself at the muzzle, one yard in front. No. 
1, turning to his right, takes the wiper with his right hand, 
faces to his left, and placiiiq- the left foot near the man- 
ceiivring bolt, the right in front of the muzzle, and the left 
hand upon the face of the piece, vipes out the bore, and 
l esumes his post. No. 3, as soon as the piece is wiped, 
clears the vent with the pi-iming-wire. sweeps the plat- 
form, if necesgary, and resumes his jM^st and handspike. 
iS'os. 2 and 4, facing to their rit^ht — N'o. 2 holding his 
handspike at the middle, under his left aiiii, butt-end to 
the front, and taking the shell-hool s in liis right hand — 
goes for a caitridge and shell. While No. 4 is getting the 
cartridge, No. iusei ts the shell-hooks into the eais of the 
shell, and jiasses the snnill end of the handspike through 
the l ing. In carrying the shell, they hold the handspike 
in their rij4ht hands, No. 4 at the small end. and in ad- 
vance of No. 2. Pa.ssing by the left of the piece, between 
the gunner and the muzzle, they rest the shell upon the 
platform, against the middle of the transom. No. 1, first 
placing the wiper upon the hand.«pike, receives its sn;ai/ 
end from No 4, who then gives the cartridge to the gmmei 
The gunner, advancing the left foot, places his left hum 
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on the face of the pi» co, iiitiodiicps tl»e cni tridge into the 
lioi-e witli the riglit hnnd, and carefully pours in the pow der, 
returns! tlie hae; to No. 4, and spreads the powder evenly 
over the bottom of the bore. If firing with papei- 
fuzes, he receivis one from No. 4, and inserts it in the 
fuze plug. No. 4 returns the c.irti-idge-bag to the 
cartridire-jxmch and takes the wiper. Nos. 1 and 2 
raise the shell, and hold it about a foot from the 
ground, while No. 4 wipes it; they then lilt it into the 
muzzle. The gunner steps forward, and with his left hand 
over the hand.spike, the right hand under and nearer to it, 
seizes the shell-luwks, and assists in lowering the shell 
gentlj' into its | lace. No. 2 then witlidraws the haiid- 
spike' from the ring and resuniesr his post. No. 1 takes 
up his handspike. The gunner sees that the fuze is in the 
axis of the ) iece, and throws the shell-hooks to their place 
behind No. 2; if firing with wooden fuzes, he uncaps the 
fuze. No. 4. after wijiing the shell, returns the wiper to 
its place, lays the slack of the pointing cord over the left 
niauceuvring bolts, its end at the reai- pointing-stake, and 
resumes liis post and handspike. 

3. Point. 

44. No. 4 embars with the iron elevating-bar through 
the fulcrum in the ratchets of the mortar, and raises or 
lowers the breech at the command of the gunner. I'he 
gunner applies the quadrant to the left side of the face 
of the piece, giving the command to No. 4 Raise or 
JjOWek, until the piece is at the required elevation — ■ 
usuallly 45'^, makes a signal to No. 4, who then unbars, 
places the elevating-bar Whind him. and perpendicular to 
the axis of the piece, and resumes his post. The gui;ner 
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returns the quivdrant to the basket and places himself be- 
hind the rear pointing-stake, and holdinc: the pointing 
cord in the left hand and the plunoniet in the right, gives 
Ih'i direction, commanding Moktak Lkft, Mortar 

lllGIlT, MUZZLK LkKT, iVluZZLK lilOII.*, TrAIL LkFT, 

'I'ltAii, RuiMT, according to circumstances. 

To throw the mortar to the <<'.fi. No. "1 enibars under tlie 
left front nianceuvring-l)olt, troin tiis front; No. 1 under 
til i riglit front notch; No. '^ und.ir tlie left rear notcii from 
tJie inside; Nos. 1 and ;J facing to tlic; front, No. 5 to the 
rear. \Vhen all are ready tlie gunner gives the commands 
IIka VE — Stkaoy. Tiie cannoneers remain embarred un- 
til he gives some other cominaud, or makes the signal to 
unbar. 

To throio the mortar to the right. No. 1 embars under the 
right front manoeuvring-bolt from the front; No. 2 embars 
under the left front notch; No. 4 embars under the right 
rear notch from the inside; No. 1 faces to the rear, and 
Nos. 2 and 4 face to the front. 

To thrum the muzzle to the left. No. 2 embars under the left 
front manoeurriug-bolt, from the front; No. 1 under the 
right front notch, pei-peiidicular to the cheeks, and facinj* 
to the front. 

To throw the muzzle to the right. No. 1 embars unde; 
t e right front manoeuvring-bolt, from the front; No. i 
embars under the left front notch perpendicular to the 
cheeks, facing to the front. 

To throw the trail to the left. No. 3 embars the. under 
left rear notch, from the inside, facing to the front. 

To throw the trail to the right. No. 4 embars under tho 
right rear notch from the inside, facing to the front.. 

45. The direction having been given, the gunner give » 
the word Ready, and makes a signal with both hand , 
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leaves the plummet at the rear stake, returns the pointing 
cord to the foot of the epaulment, and goes to observe the 
effect of the shot, Nos. 1, 2, and 4, taking their hand- 
spikes, go four yards in rear of the platform and face to 
ths front. No. 4 between Nos. 1 and 2, their handspikes 
held erect by the right side, the right arm extended natur- 
ally. No. 3 lays down his handspike six inches in his 
front, par.T,llel to tlie edge of the platform, and makes 
ready a friction-primer as in par. 17; advancing the right 
foot, he inserts tlie primer in the vent, rises on the left leg, 
and moves tliree yards to the rear in prolongation of tae 
right cheek, fivces to the piece, and holds the handle of the 
lanyard, and breaks off as prescribed in par. 17. 
The lanyard should be passed under the pipe. 

4. Number one (or the like)— Fike. 
Executed as in par. 18. 

On the discharge of the piece, all but the gunner re- 
sume their posts. As soon as the shot strikes, he returns 
to Jiis post. 

4(J. To continue the exercise, the instructor causes the 
piece to be moii*d toward the rear of the platform by the 
command — From Battehy, directs Nos. 2 and 4 to take 
out the shell and carry it to its place in rear, and then re- 
sumes the series of commands, beginning with In Bat- 

TKKY. 

In - changing posts, No. 2 passes by the front of the 
piece. 

To secure Piece and replace implements. 
47. The piece having been placed as at the command 
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In Battery, the instructor gives the command Replack 
Implkmknts, at which all lay down their handspikes. 
Ho. 2 puts in the tompion, and assists No. 1 to pull up 
th') pointing-stokes. 'I'he gunner I'eceives the implements 
and replaces thein between the cheeks, No. 4 replacing the 
elevating-bar across the rear notches. 

SERVICE OF AN 8-IN. SIEGE MORTAR. 

Three men are necessary: one gunner and two other 
cannoneers. 

4b. The implements, etc., omitting two hand-spikes, 
and adding a gmmmet-wad. are the same as for the lU-inch 
siege mortar, and are arranged in the same manner. The 

grummet-wad is in the basket. 

4!). The service of this piece is the same as that pre- 
scrib"d for the lU-inch siege inortar, with the following 
iiiodificatioiis: at the coinmaud Take Implements, No. 
1 performs the duties of No. 3, and No. 2 those of No. 4, 
each in addition to his own. No. 2 assists No. 1 to put on 
the sleeves, and places the wad on the platform, in front 
of the transom. At the command In Battery, Nos. 1 
and 2 enibar under the front nianceuvriuir-bolts, facing to 
the front. At the connnaud Fkom IJATTKiiY, No. 1 
enibars under the right front manoeuvring-bolt and No. 2 
under the left rear bolt, both facing from the parapet. 
If the mortar-bed have no rear manceuvring-bolts. No. 2 
enibars under the left rear notch nearly perpendicular to 
the cheek. At the command Load, No. 1, having wiped 
out the mortar, returns the wiper to the stake, pricks, 
and, if necessary, sweeps the platform. No. 2, laying 
down his handspike, goes for a cartridge and shell, 
carries the shell iu the right arm, passes between the 
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gunner and the muzzle, and lays it on the wad, gives the 
cartridge, and — if firing with paper fuzes — a fuze to the 
gunner, and takes the wiper from the stake. The gunner, 
on returning the scraper to the basket, takes the .shell- 
hooks, and lays them on the gi-ound in front of the muz- 
zle. Having poured in the jwwder, he returns the car- 
tridge bag to No. 2, and distributes the powder evenly 
over the bottom of the bore, puts the fuze — if a paper 
one— hito the fuze plug, inserts the hooks into the ears of 
the shell, raises it about a foot from the ground, and holds 
it while No. 2 wipes it, and then places it in the bore. 
No. 2 rep aces tlie wiper upon the stake, lays the slack of 
the pointing cord over the left nianoeuvring-bolts, and 
resumes his post. At the command Point, Nos. 1 and 2 
embar under either the front or rear notches, as required. 
At the signal from the gunner, No. 1 prepares to fire the 
piece as prescribed for No. 3 in j ar. 45. 

SERVICE OF A COEHORN MORTAR. 

50. Same number of men are necessary as for the 
service of tlie 8-inch siege mortar. The implements, etc., 
and their arrangement, are the same as prescribed for that 
moi-tar except tliat there is no elevating- bar. Instruction 
also the same. To prepare its ammunition, and to trans- 
port it by hand, two additional men are required. The 
gunner carries the basket and implements. 

•Si^RVICE OF 13-INCH SEA-COAST MORTAR 
MOUNTED ON BED WITH ECCENTRIC AXLE. 

The detachment consists of six men toad a gunner. 
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51. The iinpleraetits are arranged as follows: 

^'(/'•''O^ '"'"'^'^''^'' } """" ^'""^^ °" 
Tivo m. inmuor ing - hnnd- f L&id on plattoriii against the 
isj)ikes. ( Wouden, slioil V cheeks, small ends restiug on 
with Iron.) ) the truck wheels. 

_, , ,r \ > Laid acn ss the cheeks over the 

Elevat.ng-bar (Iron.) > .^^^^j^^^^ ^^^^^^^ ^1^^ ^^^^ 

I On prop, 1 yd. in rear of No. 1, 
isponge. | sponge head toward epaulment. 

Shell-hooks. j 

S'Sr'''' f^* prescribed in paragraph 40. 

Scraper, Sfc, tfc. J 

To the same battery, there should be oue hammer- 
wrench. 

To cause the pointing-stakes to be established in position. 
The instructor commands : 

- Plant the Poixting-Stakes. 

52. Executed as in par. 41. 

To cause the implements to be distributed. 

The instructor commands : * 

Take Implements. 

The implements are distributed as in paragraph 42, 
except that the iron handspikes are habitually hung on 
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tiie hool .8 when not in use, and that No. 6 remove the 
elevating-bar. The -wooden handspikes are laid on the 

rmnd perpendicular to the cheeks, opjK)site to Nos. 1 and 
. the small ends resting on the edge of the platform. 

To cause the service of the piece to be exectUed. 

The instructor commands : 

Ix Battkuy. 

53. The gunner steps two vards in tlie rear of the 
platform, facing to the front, aiiJ giving the command In 
Gkar. Nos. 3 and 4 take the truck haMds|>ikes from the 
hooks, and eni!>ar in the eccentric suckets. Nos. 5 aiid 6 
seize the handsi.>ikes above the hands of Nos. 3 and 4. 

The gunner gives the comniaiul Hkavk, and as soon 
as the wheels are in gear, the command £m»ak, when thk 
lianaspiki-s are | laced in the most convenient rear n )i'iij a 
of the truck wheels. The mortar is moved to the front as 
far as retjuired, by the alternate coiiunaiiils Hkavk and 
Emrak, from tlie gunner, Nos. 3, 4, 5, and t) facing to 
the front 

Atthe command Halt, given l)y the {runner, he ini- 
mediat'dy givjs the cujninaud Our ok (Jkak, and the 
handspikes are again insei ted in tlie eccentric sockets and 
at the conmiand hkavk. the wheels thrown out of g^ar, 
Nos. 3, 4, 5 and 6 then resume their jiosts. 

FiToM Battkry. 

. Executed as above, except that the truck handspikes 
are in^rted in the most convenient front mortices of th". 
truck wheels after the wheels ai'e in geai-, Nos. 3, 4, 5 and 
6 facing to tlie reai". 
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2. Load hj detail — Load. 

53. The Qumier steps in front of the muzzle, scraping 
the bore only when too I'oul to be cleaned by the sponge. No. 

1 faces to his right, seizes the sponge staff in his right 
hand, mounts upon the step and | iishes the sponge to the 
bottom of the bore, sponges with both hands, and returns 
to liis post, replacing the sponge on the prop, and taking 
the wiper. No. 4 goes for the cai tridge, Nos. 2, 3, 5 ana 
0 go for the shell, No. 2 can-ying his truck handspike in 
his left hand and the shell-hooks in his right hand. No. 

2 puts the sliell-liooks in the ears of the shell and passe" 
his handspike through the ring. In carrying the shell, 
Nos. 2 and -5 are in advance, Nos. 5 and 6 in rear, thft 
hands of the even immbers at the ends of the handspike, 
Nos. 2 and 6 using their left hands, and Nos. 3 and 5 
their right. Passing by the left of the piece between the 
gunner and the muzzle, the shell is rested on the step and 
wilted by No. 1, who then resumes his post. No. 4 passes 
the cartridge to the gunner, who distributes the powder 
evenly over the bottom of the bore and returns the cartridge 
bag to No. 4, who then stretches the pointing-cord by the 
left of the mortar to the rear pointing-stake, and resumes 
his post. The shell is raised from the step and lowered 
into the bore until the bar rests against the face of the 
mortar. The gunner seizes the shell-hooks, and after No. 
2 withdraws the handspike, lowers the shell into its place, 
I'emoves the siiell-hooks and passes them to No. 2. After 
the shell is lowered, No. 2 replaces the shell-hooks and 
handspike and with the other numbers and the guuuer, 
n sm>ies his post. 

VVheu uecessai-y, the platform will be swept by No. 1 . 
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3. POIST. 

The gunner places himself behind the rear point- 
ing-stake, and holding the j>ointing-cord in the left hand 
and the plummet in the right, gives the direction, com- 
manding, MuzzLK Right, Muzzle Lkkt, Mortak 
liiGHT, Mortar Lkft, according to circumstances. 

7'o tJirow the muzzle to the right. At this command, the 
wheels aie thrown in gear us described above. The hand- 
spikes are then inserted in the truck mortices, and at the 
command Hkave from the gunner, Nos. 3 and 5 heave to 
the rear, and Nos. 4 and 6 to the front. 

To throw the muzzle to the lejl. Same as above, except 
that Nos. 3 and 5 heave to the front, and Nos. 4 and 6 to 
the rear. 

'J'o throw the mortar to the right (or left). This may be 
executed by giving the muzzle the proper direction and 
l unning tlie mortar in battery, or by giving the muzzle 
the contrary direction and running the mortar from bat- 
tery. In either case the manoeuvre is completed by 
throwing the muzzle in the contrary direction. The mor- 
tar may be given any direction on its platform by the 
commands already given. 

The direction having been given, the eccentrics are 
thrown out of gear. If necessary to give more exact direc- 
tion to the mortar after the eccentrics are thrown out 
of gear, Nos. 1 and 2, assisted by Nos. 3 and 4, embar 
unrler the front (or rear) notches with the wooden hand- 
spike to move the muzzle (or trail.) 

No. 3 then prepares the lanyard and primer, and the 
elevation is given by the gunner, who applies the quad- 
rant to the face of the piece, and directs No, 6, assisted 
by No. 5, to Kaise or Lower with the elevating-bai-. 
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The elevation having been given, the gunner gives the 
eommand Ready. No. 6 lays the elevating-bar behind 
his pofst and parallel to the wooden handspikes. The 
j^iiiiiii'i- plaoes tlie plunun;'t at tlia )-ear slake, returns the 
]>i)inting cord to the foot of tlie eptiulnient, receives the 
lanyard and primer from No. 3 and passing it unddr the 
pipe inserts the primer in the vent, and goes where he can 
bi'st observe the effect of the shot. Th^ rest of the can- 
noneers, except No. 3, retire four \ arJs in roar of the plat- 
iVirni and form detachnaents, as in dtt.ichment rear," 
1 -.ivinu' No. 4 uncovered. No. 3 liol lin- th ; handle of the 
i iiiyard in his right hand, moves tliree yards to the rear in 
t I ^prolongation of the right cheek, and facing to the left 
oi' the batt'iry breaks to the rear 'one yard with his left 
I'.Kjt, tiir.iing his face away from the piece. 

4. Nuinherone (or tlie like)— Fire. 

00. Rx^cut id as in paragraph 4o, except when more 
than one mortar is being fired, in which case No. 3 joiiis 
iiis detachment and the cannon aers r;«um3 their posts at 

coniniand or signal from the officer in command. 

R'<;m.vrk9.— It sometimes happens that wlien the wheels are 
tluovvii oat of se 11- aftor poiutiiiij;. f.ie ni >rtir bed moves forvvaid 
s,i;H,:ieatly t ) ch:ui:ie inuterially tlie direction. 

Tlie evil may be nearly or quite corre^-ted by firmly chockiuf!; the 
triicit wheoLs before thi'owin.^ them out of ge.ir. 

If in securing the mortar the muzzle bus been so far depressed 
that the elevathig bar cauiir)t be engased in the ratchets, a trace 
chain may be doubled over the nvtohet and the bar engaged in the 
bight of the 6haiu, or the elevating bar may be placed m the ratch- 
ets perpeudiuiilar to the axis of the piece, aud then the wooden 
hsmdspikes enfi^aged over the bar and under the nuts or T plates of 
the cheeks and the moitarth as be elevated. 
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SERVICE OF 10-INCH SEA-COAST MORTAR 
ON IRON BED WITH ECCENTRIC AXLE. 

56. The detachment consists of four men and a 
gunner. 

The implements are the same as for the 13-inch mor- 
tar, except that there is no sponsye. They are distributed 
as in serving the 10-inch siege mortar par. 42, except when 
there are no hooks on the cheeks, the truck-handapikes 
are laid on the platform in front of Nos. 1 and 2, parallel 
to the cheeks, small ends to the front, and are retained in 
this position whenever not actually in use. 

The mortar is manoeuvred on its platform as prescribed 
in the manual for the 13-iuch mortar, and by the same 
commands. 

Th3 loading is conducted as prescribed for the service 
of the 10-inch siege mortar par. 43. 



SERVICE OF A 13-TNCH SEA-COAST MORTAR 
MOUNTED ON A CENTRE PINTLE CAR- 
RIAGE. 

57 . The detachment consists of a chief of piece, one 
gunner and six other cannoneers. 

Implements. 

The implements are arranged as follows : 

Tour truckhandspikeB {Iron.) 
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Sponge. 



Tv;o elevating-bars. 

Two wheel chock*. 
Blocks and fall {Rove.) 



5 On the hooks on the 
( cheeks. 
On the hurters. 
Attached to crane. 
^On pi-op, one yard in 
■i rear of No. 1, head 
( towards epaulment. 



Shell-hooks, Scraper^ Wiper, f 

Quiiflrant, Cuitr'aUje-pouch, j 

Pointing stakes, Pointiny-vord, -( In or near basket m front 
Primer-pouch, Gtmner's-pouch, of the chassis. 

Maul, lira m, and Plummet, [, 
Cai-rging-bar. 



r-iS. The detachment for serving the piece is formed 
and numU red aa in the service of the piece without the 
chassis. It is marched to the battery by tlie flank, halted 
and faced to the front opposite to and two yards from the 
rear of the chassis. 

The cannoneers at their posts are arranged as follows : 
Nos. 1 and 2 eighteen inches from and opposite the fro)>t 
ends of the chassis rails. The others dressing on Nos. 1 
and 2 at inten'als of one yard exce}>t, that between Nos. 3 
and 5 there is an interval of two yards. The chief of piece 
assists the instructor, and at the batteiy will generally be 
one yard outside the cannoneers of the left, facing the 
piece', aiid two yai-ds in i-ear of the chassis. 



Posts of the cannoneers. 



Planting the puinting-stales. 



59. The gminer will be charged with the pointing 
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Nas. 1 and 2 will assist in any method requiring it in 
front of the mortar, aud Nos. u and 6 in rear. One or all, 
as may be necessary. 

The metliod liere j roposed is assimilated to the one 
new in use with the piecf otherwise mounted. It requires 
in addition to the implements now provided, .some method 
for siispendinq- the plummet so as to avoid the wavering 
incidental to holdinij it by the hand unaided. 

To cause the pointing-stakes to be established in posi- 
tion, the instructor commands : 

Plant the Pointing-stakes . 

The gunner, assisted by Nos. 1 and 6, determines the 
plane of fire. No. 1 mounts the parapet with stake and 
maul. No. C sees ih<\i the plummet swings directly on 
the centre of the pintle. The gunner from the rear of 
the plummet locates the stake of No. 1 in the vertical 

f)lane passing tlirough the plummet line and a vertical 
iue through the object. The stake is driven in the 
interior crest by No. 1. 

It may be found necessary to resort to some device to 
give the gunner elevation enough to see the object to be 
attained from his position behind the plummet-line. 
The stake established, No. 1 drives another one yard 
behind his iwst for holding the wiper, and replaces the 
maul near the basket. The gunner attaches the pointing- 
cord to the stake iu the crest and lays tlie slack at the 
foot of the epaulment. 

To fire at an object invisible from the mortar, the 
position of the stake in the crest is determined on the 
I rinciple of the interpolation of points on a line connect- 
ing two objects invisible from each other. The stakes on 
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the parappt used to determine the situation of the interpo- 
lat'^d points, may be handled separately by Nos. 1 and 2, 
or both the stakes may be permanently attached to a 
horizontal bar and handled by No. 1 under the direction 
of the gunner. 

Distribution of implements 

To cause the implements to be distributed the instnic- 
tor commands : 

Take Implemkxts. 

60. The impleihents are distribiited as in paragraph 
41, except thut the handspikes are habitually bn thenooka 
when not in use. 

Service of the Piece. 

The piece will be habitually in battery while being 
load'Ki. 

The instructor causes the service of the piece to be 
executed by the foUowfiig commands : 

1. In Battery, or from Battery. 

61. Executed as laid down for the service of the piece 
when resting on its platform, except that in running the 
piece from battery Nos. 1 and 2 follow up the movement 
and keep the wheel-chocks closely applied to the wheels. 

2. Load hy Detail — Load. 

Executed as laid down for the service of the piece 
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•when resting on its platform, with the following excep- 
tions. The shell is brought up on the side of the cranw, 
lowered to the platform, carryinsj-bai- withtirawn, and the 
pulley attached to the shell-hoiiks by No. 3. The crane ia 
nukt^yed and swung into a plane perpendicular to the top 
carnage by No. 2. Nos. 3 and 5 ran up the projectile, No. 
2 steadying it. When sufficiently raised it is wiped hy 
No. 1, swung over the bore and lowered to its place under 
the direction of the gunner. 

3. Point. 

62. The gtmner commands ; 1. Chassis in Gear. 
2. Hkave.. Nos. 1 and 2, with the handspike of No. 2, 
enabar in the socket of the front eccentric, ^o. 1 first see- 
ing that the axle is unlocked. Nos. 5 and 6 embar in the 
sockets of the rear eccentrics. The chassis behig in gear 
and the front eccentric locked by No. 1, No. 2 then inserts 
his handspike in the uppermost mortices of the front 
traverse wheel, No. 1 still assisting. The gunner, assist- 
ed by No. 6, as in establishing the plane of fire, brings the 
line of metal into this plane by the commands MuzzLR 
RioiiT, Muzzle Left. Siiould the chassi.s traverse with 
difficulty, Nos 1 and 2 can sejjavately embar, each in a 
mortice on his own side. 

Tli!^ direction being given, tlie gunner commands : 1. 
Chassis OUT OF Gkar." 2. Hkave. The front axle is 
unlocked by No. 1 and lx>th eccentrics thrown out of gear. 
No. 1 then double locks the front axle by pawl and toggle. 
The handspikes are withdrawn and placed on the hooks. 

No. 3 prepares the friction-prirner and lanyard. The 
gunner, assisted by Nos. 5 and 6, gives the elevation, com- 
mands Rkady, receives the friction-primer and lanyard 
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from No. 3 and inserts the primer. The detachment is- 
then marched to th« rear as before described in the service 
of the piece on its platform. 

4. Nvmbei- one (or the like)— FiKE. 

Kxecuted as in the sen'ice of the piece on its platform^ 
par. 5J. 

Ox POIXTIXG. 

With the mortar moimted on a centre-pintle carriage, 
the vertical plane of fire must always contjiin the vertical 
axis of the pintle, it follows then, in pointing, that the 
prolongation of this axis must be one of the lines deter- 
mining the position of this plane. A second line will be 
a vertical one passing through the object to be reached. 
The Hue of metal will also be a line of this i>lHne. 
(Jreat accuracy, therefore, is required in the establislimeirt 
of the poiutiug-stakf's or other device for practically fixing 
this plane. The point in the interior crest opposite the 
centre of the platform can no longer be iiivariahly taken 
as tlie initial ] oint for determining the inteisectioii of the 
plane of fire with the superior slope. lustfud, the centre 
of tlie pintle or a point on the line of metal must be taken. 
It is important that the one giving the direction shall see 
the ol iject aimed at. 
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SERVICE OF A lO-lNCH RODMAN SMOOTH 
BORE OR 8-IN. RIFLE GUN MOUNTED 

ON AN IRON CARRIAGK. 
Serfin men are neceasarv — one gunner and six can- 
noneers. 

Tije piece is in battery. 

68, The implements and equipments are an-anged 

as follows : 

Four trurk-hamhpikes, f Two on each side of the carriage, 
I placed on their huoks. 
( To be laid on the carriage over 
■ ■{ the rear notches and perpendicu- 
( lar to the piece, handle to the left. 

(One yaid behind the cannoneers 
of the riglit.the sponge uppermost; 
the sponge and rammer-heads 
turned from the parapet, inclined 
sliglitly from the piece, and sup- 
[wrted upon a prop. 
Pass^x I ^?^'^'"st the parapet, outside of 

{Containing friction-primers, and 
the lanyard wound in St. 
Andrew's cross upon its handle. 
Suspended from the ratchet-post, 
r Containing breech-sight, finger- 
.stall, priming-wire, gunner's gim- 
I let, and vent-punch. When the 
i breech-sight has no fixed se^t, 
I there will be added a gunner's 
level, chalk-line, and chalk. Su* 
[ pended from ratchet-posl. 



(Iron.) 

Ekvating-har . 
(Iron.) 



Sponge, rammer 



Primer-pouch 



Gunner^ s-pouch. 



SBRVINO AND WORKING HEAVY ARTItLERT. 261 



Chocks ■ . 
Vent-cover 
Tampion 
Brt.om . 



One on each hurter. 
Covering the veut. 
In the muzzle. 



( left of the piece. 



5 Leaning against the parapet, to 



( Containing cartridges; at the 
Budcfe-barrel . . . .< safest and most convenient place 
( in rear of tlie piece. 
When several pieces are served together there will be 
on'^ gunner's level, one worm, one wrench, and two vent-* 
punches to each battery of not exceeding six pieces. 

'I he shells are at the magazia*, or other safe position, 
and are brought as required to the place prescribed for the 
bud<re-barrel. 

The cannoneers having been marched to their posts, 
the instructor explains to thera the names and the uses of 
the implement"*, and nomenclature of the piece, its car- 
riage, and the battery. 

To cause the equipments to be distributed, the in- 
structor commands: 

Take Equipmexts. 
64. The gunner mounts upon the chassis, takes ofE 
the vent-cover, hands it to No. 2 to place against the para- 
pet in rear of his post; gives the primer-pouch to No. 3; 
equips himself with his own pouch and finger-stall, wear- 
ing the latter on the second linger of the left hand; levels 
the piece conveniently for loading, and resumes his post. 
No. 3 equips himself with the priiuer-pouch. 
The handspikes when not in use will remain on the 
hooks. 

The iustructor causes the ^ervics of the piece to be 
executed by the followiug commauds: 
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1. From Batteuy. 

65. The gunner moves two yards in rear of the chassis 
and coininands Ix oeau. Nos. 3 and 4 take their hand- 
spikes from the hooks, embar in tlie eccentric sockets, and 
assisted by Xos. 5 and G, throw tlie wiieeis in gear at the 
command Heave from the gunner. The gunner then coin- 
niauds Emuak, Nos. ii and 4 then witiidraw thair hand- 
«pike.9 and insert them in the moat convenient mortices of 
the truck wheels, Nos. 3 and 0 seize tiie handspikes with 
l>oth bauds above the hands of Nos. 8 and 4, all breaking 
to the rear with the foot nearest the carriage. The gunner 
tiien gives the command Ukave, Nos. 3, 4, 5, and 6 acting 
together, bear down upon the hun Ispikes until they are 
nearly down to the rails; Nos. 1 and 2 follow up with the 
chocks. The gunner commands Embak. Nos. 5 and 6 
let go the handspikes, Nos. 3 and i withdraw them and 
embar as before. The gunuer gives the command Heavk, 
which will be executed as before. The commands Embah 
and FIeave, will be repeatsd by the gunner until the face 
of the piece is about one yard from the parapet, when ths 
gunner commandri Halt, Out of geak. Nos, 1 and 2 
chock the wheels; Nos. 3 and 4 withdraw their hand- 
spike.<i, ins-rt them iu the eccentric sockets, and at the 
command Heave, throw the wheels out of gear, leaving 
tlie handspikes in the sockets. All resume their posts. 

2. Lond by detail — Load. 

66. Executed as in siege-gun, par. 13, with the fol- 
lowing modifications: No. 3 does not embar under the 
breech, but leaves his haudspik'jin the socket as prescrib d 
above, and as soon as the sponge is insei-ted in the 
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lore, steps over the rammer, and seizing the staff in 
file prescribed maimer, returns to his post and stands 
ready to exchange with No. 1. The gunner mounts upon 
the ■ chassis and stops the vent. Nos. 1 and 2 place the 
feet nearest the carriage on the rails of the chassis in line 
with the face of the piece; the other feet are in the most 
convenient position on the parapet. The execution of the 
remainder is the same as in the case of siege-gun, No. 13. 
Nos. 5 and 6 bring up the shell. 

3. Sponge. 

67. Executed as in siege-guu, par. 14. 

4. Ram. 

08. Executed as in siege-c;nn. par. 15, except that the 
sliell is set carefully home without being rammed. With 
large rifle shells, No. 5 lidding the fuze end and No. 6 tlie 
butt, I ass to the left of the j iece, and stopping between 
the parapet and the face, No. 2 receives the butt of the 
projectile from No. 6, and assisted by Nos. 1 and 5, inserts 
it in the muzzle. Nos. 5 and 6 resume their posts. Spheri- 
cal shells are loaded as follows: 

No. 6 takes the handspike and goes for the shell, fol- 
lowed by No. 5. He passes the small end of the handspike 
through the ring of the shell-hooks, or through the loop of 
the rope handle; No. 5 holds the small end of the hand- 
spike with his right hand. No. C the butt end, No. 5 in 
fiunt. They bring it up on the left of the piece, and 
) lace themselves parallel to the parapet* No. 5 behind No. ' 
2. No. o stepping between the parapet and the face of 
the piece, passes his end of the handspike to No 1, and 
22 
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places himself on the platfonn, beneath the muzzle; No. 8 
gives his end of the hands ike to ISo. 2. Kos. 1 ami 2 
rai.se tlie shell until it is opposite tii'> r.uizzle, when No. o, 
applying his hands und-r it. rai.ses the sabot and inserts it 
iu the muzzle. No. 2 withdraws the handspike and pass .s 
it to No. 6, who i-e[>lac'.\s it. No. 5 puslies the shell into 
the muzzle, and returns to his post. 

Before runniiic; tlie piece into buttery, it should be ele- 
vated at least '2 degre<js, to prevent the dis; lacement of 
tine projectile. With all rifle projectilt s with expanding 
bases, No. (5, after receivinj? it, must wipe the base of the 
prcjeetile clean before inserting it into tlie muzzle. 

5. Is Battery. 

69. The jyunner gives the command Tn Gear. Nos. 1 and 
2 unchock the wheels and place the chwks on the iuirters, 
Nos. 3 and 4 seize the handspikes and at the command 
IIkave from the gunut-r, bear down slowly until the piece 
is in motion, regulating it by alteniately throwing the 
wheels in and out of gear or partially so. As goon as tlie 
• carriage strikes the hurters the gunner commands Out ok 
geak, Heave. Nos. 3 and 4 throw the wheels out of gear, 
withdraw their hands; ikes, replace them on the hooks, 
and resume their posts. Should the cari-iage not move 
when in gear, the gunner will direct No. 3 to insert his 
handspike in the mortice of the truck wheel and urge it 
iorward, slightly engaging his handspike from the rear. 

6. Point. 



70. The gunner commands 1. Chassis in gear, 
2. HEAVE. At the first command Nos. 3 and 4 embai 
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fi oni the rear in the sockets of the eccentric, and at the 
s'cond command, assisted by Nos. 1 and 2, they throw 
the chassis wheels in gear and resume their {osts, leaving 
the handspikis in the sockets. Nos. 5 and 6 embar in the 
rear traverse wheels. Tiie gunner withdraws the priming 
wire, adjusts the breech sight, and gives the direction, 
commanding Lkft or Right, tapping at the same time 
on tiie right side of the breech to move the chassis to 
th'^ leit, or on the left to move it to the right, (when 
n.'C('KS ii'v Nos. 5 and 0 are assisted by Nos. 1 and 2. 

When the direction is given the gunner commands 
]. Chassis outof gear, 2. Hkave. Atthe first command 
Nos. 1 and 2 seize the handspikes, and at the second com- 
mand throw the wheels out of gear, replace the hand- 
spikes, and resume tlieir jwsts. 

Xo. 3 passes the hook of the lanyard through the eye 
of a primer, holds the handle of the lanyard with the rig. t 
hand, the hook between the thumb and forefinger, and 
stands ready to hand it to the gunnc-r. No. 4 mounts iff>on 
the chassis, and endiarring tlirough the ratchet-post witii 
the elevating-bar, raises ami lowei's the breech as directed 
by the gumier. When the piece is correctly pointed the 
gunner commands Rkady, makes a signal with both 
hands, takes the breech sight with his left hand, and re- 
c jiving the tube from No. 3 in his right, inserts it in the 
vent, dismounts fiom tiie chassis and goes where he can 
best observe the eifect of the shot. Nos. 1 and 2 lock the 
axle and break to tlie rear with the foot farthest from the 
epaidment. No. 3 drops the handle, allowing the lanyard 
to pass tinough his fingers, steps back obliquely three 
vnids to the rear and breaks oif with the left foot, turning 
hi.s face iron i the piece, left hand against the thigh. Nos. 
b and 0 unbar, and with No. 4 resume their posts. 
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7. Number one (or the like) — Fire. 

Executed as in siege-gun, par. 18. 

With the centre-pintle carriage in pointing, Nos. 1 and 
2 facing to the rear, enibar with their liandspikes under 
the front traverse wheels. The hands; ikes of Nos. 1 and 
2, when not' in use, are jilaced against the parapet near 
them. If tliere are mortices in the front traverse wheels, 
Nos. 1 and 2 will insert the truck handspikes in thera ta 
give the directioa. The piece is secured and implements re- 
placed in the usual manner. 



SERVICE OF A 15-INCII GUN MOUNTED ON 
A CENTKE-PINTLE CARRIAGE, WITH AlK- 
CYLINDERS. 



71. IMPLEMENTS AND EQUIPMENTS. 



Two Jfront Handspikes. 
(Iron.) 



Fixed to the front eccentric 
sockets by set screws. Rope.<i 
are attached to the small end 
of tiiese handspikes for use in 
manceuvving the gun. When 
not in use the ropes are hutig 
up on the hooks on the cheeks 
of the carriage. Eyes are h't 
into the ro^Mjs for this purjxwf. 
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Four Truck-Handspikes. 
(Iron.; 



One Elevating-Bar. 



Sponge and Rammer. 



On tlie hooks on chassis rails. 
On some carriages there aie 
two additional baiidspikes,fixed 
to the eccentrii; sockets of the 
H rear truck wheels by set screws. 
These are of wood and iron 
combined in order to secure 
lightness with the requisite 
strength . 

Laid on the carriage, over the 
rear notches and perpendicular 
to the j)iece, handle to the left. 

One yard behind the cau- 
noiu'crs of the right — tiie 
sponge upperuHxst, the sjwnge 
and rummer-heads turned from 
the pai-apet, inclined slightly 
) from the piece and supported 
on a prop, or placed against the 
wall, the sj ouge and rammer- 
heads nearest the piece whi-u 
there is no prop. 

< Two yards in rear of No. 7. 
{ If possible under cover. 



r Containing friction-primers, 
j and the lanyard wound in St. 
-{ Andrew's cross upon its liandle, 
I hung on the step of the ratclietr 
(.post. 
22* 



2SS' HANIKBOOK OF ARTILLERY.— APPENDIX. NO. 2. 



f Contaiiiiii!? filiger-stiill, prim- 
ing w irtssjiiiiU't and vent puiicii, 
I (when there iire no fixed sights 
Gunner* a-Pouch. ^ a gui>i)t>r's level, chalk line and 

chalk will be added) also hauj^- 
iitg ou the step of the ratoheib- 
[ post. 

!One on each hiirter, or pivot- 
ed on the cheeks of the car- 
riage. 

Covering the vent. 

In the muzzle. 

( leaning against the parapet. 
( to the left of the piece. 

( On the left of the piece near 
I No. 10. 

5 On the left of the piece, near 
I No. 4. 

^'f7l''''^ ^""'^ Attached to the crane. 

With the air-cylinder carriage, neither the handspikes, 
elevating-bar nor equipments will ever be placed on 
the floor-boards, there not being sufficient space be- 
tween the floor-boards and rear transom of the top car- 
riage when the latter comes from battery. If tii3 ciiassis 
Uus no hooks for tlje handspikes they will bj laid ou the 



Chocks. 

Vent-cover. 

Tampion. 

Broom. 

Carrying-bar. 

Shell-hooks. 
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platform in front of the cannoneers and parallel to the 
carriage. 

The cannoneers take implements as hereinafter pro- 
vided, and return them to their places whenever they are 
not actually in use. 

The detachment consists of eleven men including the 
gunnor. 

The gun is in battery, the cannoneers at their posts, as 
in par. 58. 

To distribute the equipments the instructor com- 
mands : 

Take Equipmexts. 

72. The gunner steps on the chassis, takes off the Tent- 
cover, hands it to No. 6 to place against the parapet in 
rear of his post ; gives the primer-pouch to No. 3 and 
equips himself with his own pouch and finger-stall, wear- 
ing the latter on the second finger of the left hand ; Nos. 
1 and 2 remove the plugs from the air-cylinders ; No. 3 
equips himself with the priraer-pouch ; No. 5 and 6 hook the 
ropes on to the handspikes of the front axle if they are not 
permanently attached thereto and step upon the chassis. 
Under the direction of the gunner No. 6 takes the eleva- 
ting-bar, embars with it through the ratc' et-post, and, as- 
sisted by No. 5, levels the piece conveniently for loading, 
replaces the elevating-bar, and with No. 5 resumes his 
post. Tiie gunner, if necessary, applies his level to verify 
the line of sight which is marked on the piece, marking 
it if desired, assisted by No. 2, and both resume their 
posts. 

To serve the piece the instructor gives the following 
commands : 
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1. Fkom Battery. 

73. The gunner commands ix gkar, and mounts up. 
on tlie chassis to superintend the nioveuieut ; Nos. S and 

4 oUserve tluvt tlie iiandspike-paw ls are clear of the ratch- 
ets of the truck wheels and raise the handspi ,es wliile Nos. 

5 and 6 take, down the ropgs. Nos. -i to 8 inclusive, seize 
the front handspikes ; Nos. 9 and 10, mounting the steps, 
un o(;k tlie axle, seize the rear hiindsi)ikes and, assisted if 
nece.-isary. by Nos. 7 and 8, tiirtnv tin; wheels in gear, at 
the command Heavk IVom tiie gumuT. 

The gunner tlien couimands EMitAR,and the front 
han '.s])ike8 are raised until Nos. iJ and 4 are able to en- 
gage the handspike-pawls in the most convenient ratchets 
of tlie truck-v heels. 1'he piece is now run from bat- 
tery by the alternate commauds Mf.ave aurl Embar from 
the gmuu'r, all the cannoneers from 3 to 10 iuclusive as- 
sisting at the front hauds])ikes. Nos. 1 and t* follow up 
the movement and keep the wheel-chocks closely aiiplied 
to t!ie wheels ; Nos. 3 and 4 engage the pawls in the ratch- 
ets whenever the handspikes are raised. The piece being 
in the proper jK)sition for loading, tlie, gunner commands 
Hai.t, Oct op gkar. IIkave. Nos. 9 and 10 unlock the 
u-xle and throw the wheei.s out of gear, leaving the hand- 
spikes in the sockets. Nos. 3 and 4 clear the haudspike- 
j>av\ Is and raise the handspikes, while No.s. 5 and ti secure 
the ropes. All the cannoneers except the gunner resume 
their |^>osts. 

2. Load hy Detull — Load 

74. Nos. 1 and 2 step upon the front of the chassis OT 
on the steps in the breust-height wall ; No. 2 removes the 
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tompion and hands it to No. 4 who places it against the 
breast-height and four yards in his rear. No. 3 brings 
up the sjwnge, passes it to No. 1 and mounts upon the 
chassis or stejis of tlie breast-height to assist Nos. 1 and 2 
in sponging; the sponge-head is caught in the muzzle. No. 
5 stands ready to take the sponge from No. 'd ; Nos. 7 and 
9, taking tlie pass-box, go for the cartridge. Nos. 4, 6, 8 
and 10 go for the projectile ; No. 4 carrying the shell- 
hooks and No. 10 the carrying-bar. hi" returning, the 
cartridge is brought up on the riglit of the piece, and the 
projectile on the left, No. 4 in advance. No. 10 in rear. The 
projectile is placed under the crane, the carryijig-bar re* 

E laced by No. 10 and the pulley attached to the shell-hooks 
y No. 4 ; Nos. 6 and 8 run up the projectile, No. 4 steady- 
ing it ; No. 10 resumes his post. 

The gunner stops the vent ; and Nos. 1 and 2 assisted 
by No. 3, whose position is outside of tliat of No. 1, insert 
the sponge by motions, at the words from the instructor 

ONE, TWO, THRKK, FOUli, KIVK, aS followS : 

1st Motion : — Insert the .sponge as far as the hand of 
No. 1, bodies erect, shoulders square. 

2nd Motion : — Slide the hands along the staff and 
seize it at arms length. 

3rd Motion : — Force the sponge down as prescribed in 
first motion. 

4th Motion: — Repeat the second motion. 

5th SIoTiON : — Push the sponge to the bottom of the 
bore. 

No. 1 places the left hand on the staff, back up, six 
inches nearer to the muzzle than the right; No. 2 places 
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the right hand, back, up, between the handsof No. 1. If in 
executing these motions or the corresponding ones with 
the rammer, it be ioimd that the sponge or rammer can- 
not be sent home in five motions, then what is prescribed 
for the fourth and fifth will be performed in a sixth and 
seventh motion. The knee on the side toward which the 
body is to be inclined is always bent, the other straight- 
ened and the weight of the body added as much as possi- 
ble to the effort exei-ted by the arms. 

3. Sponge. 

75. Nos. 1, 2 and 3 pressing the sponge firmly against 
the bottom of tlie bore, turn it three times from right to 
left and three from left to right, replace the hands on the 
thighs, and withdraw the sponge, at the words one, two, 
THUEE, FOUR, FIVE froiu the iiistvuctor, by motions con- 
trary to those prescribed for inserting it. As soon as the 
s^wnge is withdrawn, No. 3 turning toward the left passes 
tlie sponge with both hands behind No. 1 to No. 5, who 
replaces it upon its prop ; Nos. 1 and 2 then receive the 
cartridge from Nos. 7 and 9, and insei-t it in the bore bot- 
tom foremost, seams to the sides, choke to the front ; Nos. 
7 and 9 replace the pass-box and resume their posts ; No. 
5 picks up the rammer and passes it to No. 'd behind 
No. I, and resumes his post ; No. d receives the rammer, 
and as soon as the cartridge is inserted, places the rammer- 
head in theboi-e. The cartridge is forced down by Nos. 1, 
2 and 3 by the commands and motions pi'escribed for the 
sponge. 

4. Ram. 



76. The cartridge is set home by strong pressure, not 
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by a blow. Nos. 1 and 3 throw out the rammer, No. 2 
quitting the staff to assist No. 4 in swinging the crane 
round to bring the projectile in fr lit of the muz- 
zle ; the rammer-head is placed against the projectile, 
which is pushed into the bore by Nos. 1, 2, 3 and 4 ; No. 
4 then withdraws the shell-hooks, and resumes his post ; 
the remaining numbers force the projectile home by 
motions and commands as before. Nos. 6 and 8 swing 
the crane back, and, if it is attached to the top carriage 
secure it and the pulley against the cheek and resume their 
posts. The rammer is thrown out and ptissed by No. 3 to 
No. 5, who places it on the prop ; Nos. 1,2,3 and 5 then 
resume their posts. The gunner gives the piece an eleva- 
tion of at least two degrees as soon as the projectile is in- 
serted, and when it is home, pricks the cartridge and 
leaves the priming-wire in the vent. 

5. In Battery. 

77. The gunner commands In Gear. Nos. 1 and 2 
unchock the wheels ; Nos. 3 and 4 see that the handspike- 
pawls are clear of Che ratchets; Nos. 9 and 10 mount upon 
the steps, unlock the axle, seize the rear handspikes and, 
at the command Heave by the gunner, bear down slowly, 
assisted if necessary by Nos 7 and 8, until the piece is 
in motion, and regulate it by alternately throwing the 
wheels in and out of gear sufficiently for the purpose. 
The front wheels are not chocked by Nos. 1 and 2 unless 
the gunner so directs. As soon as the carriage strikes the 
hurter the gunner commands Out of Gear, Heave. 
Nos. 9 and 10 throw the wheels out of gear and secure 
the axle with the pawl ; all resume their posts. 

Should the carriage not move when the wheels are 
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thrown in gear, the fn»n'»er direct Nos. 3, 4, 5 and 
ti to lower tlie haudspike aud engage tlie up^r arm of the 
handspike-pawl in the ratchet and by raising the haad<* 
spike urge the piece forwai'd. 

6. Point. 

78. The gunner commands : 1 . Chassis ix geaii. 2. 
Heave. Nos. 7 and 8 take the liaiulspikes, einbar in the 
sockets of the eccentrics of tlie cliassis, and assisted by 
Nos. 9 and 10 throw the \kheels in gi^ar ; they tlien embiir 
■with the same handspikes in the mortices oi tlie rear set 
of the front traverse wheels ; Nos. 1 a d 2 enibar in tha 
set nearest the parapet ; Nos. 5 and 6 mount on tlie chassis 
to assist the gunner, in giving the elevation ; No. '4 passes 
the hook of the lanyard through the e;,e of a primer from 
front to rear and stands ready to hand it to the gunner. 
The gun is traversed by Nos. 1, 2, 7 and 8 at the com- 
mands MuzzMc KiGHTor Mt'zzi.E LEFT, given by the gun- 
ner. The directi n beiug given, tiio gunner conunands : 
1. Chassis OUT OF GEAR. 2. Heave. At the first com- 
mand Nos. 1 and 2 return their handspikes to their places 
and resume their posts ; Nos. 7 and 8 en) bar in the sockets 
of tlie eccentrics of the chassis, and assisted by Nos. 9 and 
10, at the second command tiuow the chassis out of g;ear ; 
Nos. 7 and 8 tlien replace their handspikes and, with i^ios. 9 
and 10, resume their posts. The gunner then causes No. 
6, assisted if necessary by No. 5, to give the required ele- 
vation to the piece, and commands Ready ; Nos. 5 and 6 
resume their posts, No. 0 taking the elevating-bar which 
he places on the platform. The giuuier removes the prim- 
ing wire, receives the friction-primer from Ko. 3, inserts 
it in the vent, takes the bi-eech-sight in his left hand and 
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goes where he can best observe the effect of the shot. 
The chief of piece then commands : 1. Dktachment rear, 

2. March. At the first commauii the cannoneers, except No. 

3, face from the epaulraeut : at the second command they 
vaarch to tlie rear, the cannoneers of the left closing on 
those of the right. The detachmont files to the right and 
is lialted and faced to the front by the chief of piece so 
as to bring the centre opposite to the middle of the chassis, 
and four yards from it. The chief of piece places him- 
self on the right. No. 3 drops the handle allowing the 
hmyard to pass through his fingers and steps back three 
yards obliquely to the rear, breaks off with his left foot, 
turning his face from the piece, the left hand against the 
Ihigh. 

7. Fire. 

Xo. 3 discharges the piece by a strong ^nd steady piill 
of tlie lanyard. Tlie cannoneers will resume their posts at 
the command from the chief of piece : 1. Cannoneers 
TO YOCR POSTS. 2. March ; the gunner giving the com- 
mands required in par. 6 to be given by the chief of piece. 

To secure the piece and replace equipments. 

79. The instructor first causes the piece to be run into 
battery by the command In Battery already mentioned. 
He then commands : 

1. Secure Piece. 
At which No. 4 passes the tompion to No. 2 who re- 
turns it to the muzzle ; Nos. 1 and 2 replace the plugs in 
tii'^ air-cylinders ; the gunner then puts on the vent-covnr, 
Viliich he receives from No. 6, and with the assistance oi 
23 
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ffos. 5 and 6, depresses the piece in the general mode re» 
quired in taking equipments. 

2. Replace Equipments. 

The gunner then hangs the pouches on the steps of tne 
ratchefc-post. 



THE SERVICE OF A 15-INCH GUN ON 
FRONT PINTLE CARRIAGE (WITH AIR 
CYLINDERS). 

80. The di^ll is the same as that for the centre-pintle 
carriage except as follows, viz : 

1st. After what is prescribed under the head Ram h:xs 
been completed, the gunner commands : 1. Chassis in 
GKAR. 2. Hkavk, At the first command Nos. 3 nn 1 4 
enibar with the hamispikes in the most convenient sockets 
of the chassis eccentrics, and at the second command, as- 
sisted by Nos. 1, 2, 7, and 8, throw the wheels in fjear. 

2nd. At tiie command Poixt, the direction is given 
Uiuder the direction of the gunner) by Nos. 7, 8, 9, and 10, 
who man the ci'anks of tlie geared traverse wheels. At the 
command 1. Chassis our ok gkak. 2. Heave, the chas-iis 
is thrown out of gear by Nos. 1, 2, 3, i, 7, and 8, Nos. -i 
and i embarring with the handspikes. 

GENERAL REMARKS. 



81. In these carriages the front eccentric axle is rr 
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placed by an oi-flinary one, disp-^nsing -with axle-pawls 
and friction-bands, tlie handspike-pawls are made double 
instead of single, with a spiiuii to keep them out of the 
ratchets, the front set of tran.s(nns and dia-ronal braces are 
removed from the chassis and air-cylin Jei-s put in with 
thick braces. 

The front axle arms are furnished with brass sleeves 
firndy attached, Each front eccentric socket is terminated 
by a heavy casting called the counteriwise, whicli i.s fitted 
by a collar to revolve freely upon its axle-sleeve without 
conMuunicatiug any motion to the axle ; the handspike- 
sock t and connterpois ■ form virtually one piece. 

To prevent the wli jels from working out of gear wlule 
the gun is being run from battery, or jumping in gear 
when the gun is fired, pawls are provided for locking 
the rear axle. Motion is couinmnicated .to the carriage 
through the truck wheels b . m >ans of pawds attached to 
tlia front handspikes and working in the ratchets of the 
truck wheels. The handspike-pawls are only engaged in 
the ratch .'ts of th-^ truck wheels when it is desired to give 
motion to th ^ carriage ; at all other times they must be 
kept clear of the ratchets. 

For hoisting projectiles to the muzzle two kinds of 
cranes are in process of trial, one of them attached to the 
chassis, the other to the top carriage. Thtj former is the 
one referred to in this drill. 

The direction is given to the piece by means of a rear 
.si-yht and a trunnion sight. The former is screwed to the 
jiiece at th > highest point of the breech, and is used solely 
in giving ths direction. There are no degrees marked on 
it. The trunnion sight is screwed to the highest point of 
ths piece between the trunnions. The elevation is giv"ii 
by means of a brass elevating arc attached to the breech 
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of the gun at the aide of and parallel with the ratchet. An 
index or jwinter is attaclied to the ratchet-post and the 
elevation is given by raising or lowering the breech of the 
piece until the required degree on the elevating arc cor- 
res|K>nds with the index. 

When no pawls are provided for locking the axles, it is 
often necessary iov one eannoneoi- at each axle to remain 
embarred in the eccentric sockets to prevent the axles from 
flying out of gear. 

The crane attached to the top carriage will take up a 
shot in any i-osition near t e ]>kit{orju on the side to which 
it is attached, and the gun can be loaded m any position 
on the chassis. The differential pulley will be used, but 
a light fall, rove through double and single blocks, may 
often answer. If the crane is on the riglit of the piece, 
No. 3 performs tlie duties assigned to No. 4, No. 5 those 
of Xo. 6, etc., etc. The sponge and rammer should then 
be on the left of ths piece, the cartridge being also brought 
up on the left by Nos. 8 and 10. 

Vaixhan's ajiparatu.^ for lifting the shot to the muzzle, 
as sometimes applied, is constructed as follows : An extra 
transom is bolted to the chas is rails in front of the front 
transom as a support for a ratchet-bar. which is raised 
or lowered in a jacket by a pinion worked by two small 
crank handles. A shot-ladle is attached to the head of 
the ratcht t I ar. An inclined plane or trough, leads from 
the shot ) lie to the ladle, delivering the shot just below 
the interior crest. 1'he trough is horizontal for a few feet 
from the muzzle, .so that several shot n>ay be kept in the 
immediate vicinity of the ladle. To use this apparatus, 
the trough being on the left of the piece, the shot are 
rolled up the incline by Nos. 8 and 10. At the command 
IxAD, x>o (5 stej..8 cvtr the chassis, just behind the front 
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transom, faces towards the parapet, adjusts the ladle to 
receive the shot, and assists No. 4 in placinpf the sliot ou 
the ladle. As soon as No. 7 has delivered the cartridge, 
ho takes a |x)sition corresponding to that of No. 6, and as- 
sists to run up the shot to the muzzle the instant the ram- 
mer is withdrawn, after setting home the cartridge. The 
shot is inserted in the muzzle by Nos. 1, 2, and 3. If the 
trough is on the right of the gun, the changes in the du- 
ties of the iiiiinbers, as indicaf'd alwe for the crane, iniret 
be mode. In rolling a shot up the troii'jh, great care 
must be takt u to av. id breaking the sabot. 1"he shell 
sliould be placed in t' e ladle, the sabot to the rear. No. 
4 will assist in inserting it in the muzzle. 

The carriage permits an elevation of about ii'2 degrees, 
and a de| r;"8aion of about C degrees, miless when fitted 
with air cyliiid' rs, wh in no more than 25 degrees eleva- 
tion can be given. 

Tlie shell cannot be safelv fired with a charge greater 
tlinn two-thirds that for solid shot. 

Wir n nil- eyl iidevs lire not .attached to the chfissis, it is 
very es.S'Mitial to sand the rails before the ,t;uii is fired. If 
the piece is fi-om batt ry, sand the rails in front, then run 
the car;iage in batt- ry and sand the rails in rear. If the 
j'iec ' is in In.ttery anil the lails have not l>een sanded, 
throw the truck wheels in gear and throw the sand under 
the sh ('s of the top carriage, and tiieu sand the rails 
beliind it. 

With an average detachment the gun can readily be 
fired as often as twelve times in an hour, allowing time 
for deliberate pointing. It has been fired at a sand butt 
as often as t"n times in thii ty niinnti s. In all carriages 
for heavy guns great care will be taken tok<»ep the brigh' 
iron and movabla parts, as journals, etc., free from rus 
23* 
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and well oiled. This is especially the cass with carriages 
having air-cylinders, the threads* of cyliudei'-stopjiers and 
1 istous of which should be frequently and thoroughly 
cared for. 
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MECHANICAL MANOEUVRES. 



TART ir. 

Geneml Directions. 

82. The Mechanical Mnnceuvres are the simplest appli- 
cations of the mechanical powers for mounting, disnioant- 
ing, moving, and transporting h?avy artillery. 

8;i. The implements generally used £01' the execution 
of the nmnoeuvres of siege-pieces are: 

Jlmrhpik-ex IMf-Uocln Skids 

Lonti-roV eri^ Qu rlei-hlocks Shifting-planks 

Short-rollers Gun-chncks Trace-rope 

Hnlf-rollers Wheel th. Hammer-wrench. 

Blocks Holler do. 



84. The detachment for mechanical manoeuvres con- 
sists of a non-commissioned officer and eleven men. It h 
formed by adding four men — numbered 7, 8, 9. and 10— 
to the ordinary detachment for serving a siege-piece. 

The non-commissioned officer is designated Chief r,j 

Thg gunner is always uncovered. 

Tiie men are marched to and from their posts, anc 
th 'ir posts are changed, as in Nos. 4. 6, 9, and 10. The> 
■ire posted two yards from the axis of the piece; Xos^l 
and 2 opposite the muzzle; the other numbers and tl * 
gunner, dressing on Nob. 1 and 2 respectively, at intervu • 
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of one yard, except between Nos. 3 and 5, where there is 
an interval of two yards. 

1 he chief of section, who is the chief of detachment, 
is posted two yards in roar of the breech or trail or on tlie 
left of the pole, two yards from and opposite its end, 
according as the piece is dismounted, uniimbered, or 
limbered. During the execution of the manoeuvres he 
will go wherever his presence may be necessary; but will 
habitually {>lace himself opposite the gunner, in the inter- 
val between Kos. 8 and 5, 

85. The men having been marched to their posts, the 
instructor goes with them for the implements, if they are 
not already in position, and explains their names, dimen- 
sions, iises, and who are to hare charge of them. He then 
commands : 

Prepare to 'Manceuviie. 
The men take the implements, repair to their posts, 
and place them upon the ground in their rear; the hand- 
spikes behind Nos. 1, 2, 3, 4, 5, and 6, perpendicularly to 
the axis of the piece, their small ends on a line with the 
riglit toe; the skids parallel to the piece, their middle be- 
hind Nos. 3 and 4; the blocks, half-blocks, quarter-blocks, 
and chocks equally divided, beliind and perpendicular to 
the skids; the long- rollers and half-rollers near and 
parallel to the blocks, behind No. 4; and the short-rollers 
shifting-plank, trace-rope, and hammer-wrench in rear of 
the gunner. 

SO. Whenever, in the course of a manoeuvre, an im- 
plement is not in immediate use, it is i-etumed to its 
designated place. 

87. The instructor gives the commands, and has a 
general supervision of the manoeuvres. He sees that each 
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mnn performs the duties assigned him; that everj'thing is 
ill a i^oper state of readiness before giving the cotnniaiid 
of execution; and that particular care is taken to avoid all 
fcliocks and suddrn movenieiits. 

b8. The chief of detachment attends directly to the 
execution of the niovements, and particularly assists and 
directs the gunner in all his duties. 

80. The gunner places the shlf ting-plank, attaches and 
takes off the trace-mpe; removes and replaces the elevating- 
screw; plncesand removes, and chocks and unchocks, the 
short-rollers; superintends the rightingof the piece, directs 
the pole of the limher, &c. 

Nos. 1, 2, 4, a, and 6 have charge of the handspikes. 

Xos. 1 and 2 rig and work the windlass, raise and 
low r the chase, &c. 

Nos. 3 and 4 chock and unchock the wheels, the gun 
and the long-rollera ; take off and replace the cap^quares; 
iilace and remove the skids, blocks, half-blocks, quarter- 
blocks, long-rollers, and half-rollei-s; assist Nos. 1 and 2 
ill lowering and iiiisiiig tlie chase, &c. 

Nos. r)andf) eniliar on the cheeks, and under the man- 
(eu\ ring liolts: steady and ritiht the piece; assist Nos. 3 and 
4 in iilaciiigthf skids and half-blocks; haul ontlieropc. &c. 

Nos. 7, 8. 0. and 10 assist the others. Nos. 7 aul 8 
generally assist Nos. 1. 2, or and 4; Nos. 9 and 10 as.si«t 
Nos. 3 and 4, or "> and G: They help to place the imple- 
ments ill prejiariiiTf to manoeuvre; haul upon the rope; and 
apply th:^ni8elv('s by hand to move the carriage. 

90. When men ( n the opposite side of the piece apply 
themselves to a handspike, the handspike used is that of 
one of the even numbers: the man to whom it belongs 
is at the small end, the corresponding odd number at the 
butt end. Those who assist place themselves inside. 
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91. When two or more men work at the same end oi 
a handspike, the man to whom it belongs is at the small end. 

92. When ssveral handspikes are to be crossed at the 
muzzle in order to raise or lower it, they are applied in th i 
order of the numbers of the man to whom they balong, 
tltose of tha highest numbers near the trunnions. 

93. The handspikes used in mechanical manoeuvres 
are bevelled on one side, as these will enter into places or 
under bodies where square handspikes could not be used. 

9t. Whan a handspike rests on a fulcrum, and the 
weight on one end is to be raised by bearin;^ down on tha 
other, tlie weiglit should never rest on the bevelled side, 
as the handspike would not then give a good hold, and 
would be liable to split. In this case the bavelled side 
(should be down. But if used for lifting, as wlien two 
handspikes are crossed under the breech or chase of a gun, 
to heave it xipwards, their ends resting on the ground or 
platform, the bivelled side slioulil be up. 

95. At the coni[>letion of each movement of a man- 
oeuvre, the men retain the places they are in at its conclu- 
sion, ready to proceed to the next movement; resuming 
their posts only at the command To yoor posts, which 
is given at the end of each manoeuvre. 

96. The front, when a piece is unlimbered or dismounted 
is the direction in which its muzzle points ; when limbered 
it is the direction in which the pole points. In the execu- 
tion of the following manoeuvres, when a piece is put in 
motion on rollers, the terms hack and forw.trd are applied 
to the direction of the breech and muzzle. 

97. A body moving upon a roller gains twice the dis- 
tance passed over by the roller. 

98. The ground should be level and firm, and the im- 
plements in good order. 
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99. Dimensions and weights of implemsuta used iu the 
mechanical manoeuvres of siege-pieces. 



Remarks. 


1 Grooved ^ -in. deep in the middle. 
Top rounded 3 inches. 

J Pieces of 2-inch plank or broken 
( handspikes will answer. 
iWedge-shape. 
1 Section a triangle. Top rounded 
j M of an inch. 

Ends beveled on opposite sides. 

Sometimes called monkey-wrench. 


Weight. 




Thickness. 








Width. 




vOt<.\OCiOSOOO «%0 ulOO « «' 




Length. 


•Scg- 5S.2 '^.gg 8 '^'-'-S.^^ 






j 


Half do , , 

Block 

Half block, 
Quarter block .. 

Gun chock 

Whael chock. . . . 

Roller cliock 

Skid 

Shifting plank... 
Trace rope .... 
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PART. in. 

MECHANICAL MANOCUVRES WITH HEAVY 
GUNS ON TRAVELLING CARRIAGES. 

100. TJie implements required in the manoeuvres herein 
described are duly those liabitiially accompanying each 
gun and mortar wagon, vij: : 

With tiik gun, C (or 4) handspikes, those of Xos. 5, 
and 6, beiu;;- the long handspike, (84 inches) ; 1 short 
roller ; 2 trace ropes, 1 sling chain, (used as a lock-chain); 
6 wheel chocks; 4 roller chocks ; 1 small screw-jack ; 1 
ition cy-wri'iich ; 2 trnuuion-luops. 

Wn II THK MuiM AK \VA<;oN, 6 handspikes ; 2 long 
rollns; 1 true '-rope ; 4 wheel-chocks; U roller-chocks; 1 
1 v,.r Micli ; 1 sliiltiug-plank. 

Tiie manoeuvres are arranged on the siipiKwition that no 
other implements are availal)le. When two or more guns 
are together, or planks or skids available, as would gen- 
erally be the case in the field, the manoeuvres may be olteu 
simplified, as will be indicated. 

In the mechanical manoeuvres herein prescribed, tha 
general directions laid down in Part JI., will be complied 
with so far as applicable. This is essential for the | revtm- 
tion of confusion and accidents, since direction." to partic- 
uhir numbei'S are in most of these methods omitted. 
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ORDINARY MANCEUVRES. 

101. 1. To limber or to uuliinber. 

2. To move the carriapte when limbered, with and ■with* 
out its piece, by hand to the front or rear. 

3. To place the short roller under the chase and to re- 
move it. 

4. To place the short roller ,under the body of the gun 
and to remove it. 

5. To shift the gun from its travelling bed to its firing 
bed. 

(j. To shift the gun from its firing bed to its travelling 
bed. 

7. To cross-lift the carriage. 

All the other nianoemTes are exceptional, and are rarely 
required in actual service with the guns now mounted on 
travelling carriages. They are, therefore, prescribed for 
exercises only to such an extent as may be necessary to en- 
able orticers and men to become familiar with the opera- 
tions. 

1. To Limber. 

102. When these guns are used for field service they 
may be limbered to the rear, front, right and left. 

No. 2 inserts his handspike in the,bore and is assisted 
to bear down by No. 1 ; No. 6 crosses his handspike under 
tlie stock as near the trail as practicable, and is assisted by 
Nos. ;i, 4, 5, 7, and 8. If the limber is not horsed, it is 
brought up by the chief of piece, gunner and Nos. 9 and 
](). The trail is raised at the command Heavk, until the 
)>iiitle can be caught under it, and the pole used as a lever 
to sustain the trail until the handspike can be shifted iu 
24 
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rear of the lunette. Tha ^runner gives the necessary in- 
structions to cause the pintle to enter thejiiuette, and, wheu 
tha pintle is in, hooks the liisliioff chain.'' 

To uiilimber, the numbers apply tlieinselves as above. 
2. Forward or Backward March. 

103. The piece beingf linjb3red, Nos. 1 and 2 embar 
obU(iuely under the rear of tlje wheels of the carriajife ; 
Nos. 5 and 6 in like manner under the limber wheels ; Nos. 
;{ and 4 throng-h the spokes and under the cheeks ; Nos. 7 
and 8 apply themselves to the limber wheels by hand ; 
Nos. 9 and 10 the spliuter-bar ; and the gunner at the end 
of th". }x>le ; all facing to tha front. The gunner com- 
mands Hkavk, and repeats it as often as may be neces- 
sary. 

In moving to th^ rear Nos. 1 and 2 embar throngh the 
six>k?s and under the cheeks ; Nos. 3 and 4 under the froiil 
of the wheels of tlie carriage. Nos. 5 and 6 under th€ 
front of the limber wheels ; Nos. 7, 8, 9, 10, and the gun- 
ner apply themselves as in moving to the front ; all facing 
to the rear. 

The carriage being limbered, but without its piece, th<" 
numbers apply themselves as follows at the command Fou- 
WARD : Nos. 1 and 2 at the head of the cheeks; Nos. 3, 4, 
5. and 6, by hand at the whsels of the Carriage. Nos. 7 
and 8 at the wheels of the limber; Nos. 9, 10 and the gun- 
ner, as with the piece mounted. At the command March 
the carriage is moved forward. 

To move to the rear, Nos. 1, 2, 3, and 4 apply them- 
selves by hand to the wheels of the carriage ; Nos. 5 and 
6 to the ends of the cheeks ; Nos. 7, 8, 9, 10, and the gun- 
ner, as with the piece mounted. At the command March, 
the carriage is moved to the bear. 
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In the above movements at the command Halt, all re« 
giime their posts. 

3. Place the Short Boiler under the Chase. 



The piece being limbered. 

101. At this command the wheels are chockod by Noa. 
.) ;iiid i ; the handspike of No. 2 is |)laced in the bore ; that 
111' Xo. G is crossed under the handsi>ikeof No. 2, or under 
til ■ elia.se as may be most conveui'^nt ; No. 1 a.ssists JXo. 2, 
X(i«. ;J, 4, 5, 7 and 8, assist No. (5. Tiie giuiiier stands be- 
tween the head of the cheeks with the'^shwrt roller, and 
\, li 'n all is in readiness gives the coninrmd IIkavk. The 
cii 's 1 being raised high enough th;^ short roller is rolled 
liiick on the stock until its axis is six or eight inches in 
Intat of the axis of the trunniou.s airl chock-d in front, 
wli Mi the piece is allowed to n-st on it. (The roller is 
]ilac -d under the chase only \vh mi tli;' piece is in its travel- 
ling bed, and for the purpose of shifting it to the firing bed.) 

Iteniove the short-roller. Execut'jil as above, ex- 
cept that when the chase is rais"d the short roller is stop- 
ped on the head of the stock by the gunner, to enable the 
ui u at the handspike to take a new hold. The chase being 
raised again, the roller is withdrawn and the piece lowered 
into its bed. 

Either of these operations can be performed, though 
more time is required, by successive purchases with the 
handspikes over the heads of the cheeks and under the 
chase. 



4. Place the Short Rol'er under the Body of the Piece. 
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The piece being limbered. 

105. Xos. 3 and 4 chock the wheels and remove tlie < 

cap-equares ; No. 2 insesia his handspike in the bore and 
if assisted by No. 1 to bear down ; Nos. 5 and 6 embar over 
the cheeks, and under the gnn in rear of the trunnions, rais- 
ing the breech at the command of the gunner, until he 
can place the short roller under the body of the piece, as 
near to the truunions as can be effected readily. Tlu' gun- 
ner chocks the roller toward the muzzle when the piece is 
liml>ered, and in rear when unlimbeied, and removes the 
elevating screw. 

The roller is removed in the same manner. 

5. To shifl the Piece from its travellinghed to its firing hed. 

The piece being limbered. 

106. Place the short roller under the chase. The in- 
structor then commands, Shift the Piece; Nos. 3 and 4 
remove the cap-squares ; No. 2 inserts his handspike in the 
iKjre and is assisted by No. 1 ; No. 6 crosses his handspike 
over that of No. 2 and is assisted by Nos. 3, 4, and 5. The 
gunner attaches the trace rope at its middle by a double 
hitch to the knob of the cascable, and passes the ends overthe 
limber to Nos. 7, 8, 9, and 10, who take a turn with each 
part around the manoeuvring bolts. At the command 
Heave, the muzzle is borne down and the piece allowed to 
run slowly on the roller, until the trunnions are over tlieir 
firing beds, when they are bonie down into place, and the 
sliort roller removed from the rear. Nos. 3 and 4 replace 
the cap-squares. 

Before executing this or any similar manoeuvre, the mau 
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oeuvring bolts should be set tight to the stocks with the 
wrench, if necessary, to prevent accident from turning. 
The precaution should be taken also of putting a chock 
near the head of the stock to stop the roller, should the 
m.'n at tlie trace ro|>e fail to control the piece alter tha 
trunnions have b;!en lifted over the chiu-bolts. The gun- 
ner III list ohseroe thai the lashing-chain is hooked. 

6. To Shift the Piece from iitt Firing Bed to its Travelling 
Bed. 

The piece being limbored. 

107. Place the short roller under the body of the 
piece. At the coniinaud Shift thk Pikck, the handspike 
of No. 4 is crossed under that of Xo. 2, and manned by 
Xos. 1, 2, !5 and 4. The gunner attaches the trace rope 
at its middle to the knob of the cascable by a double 
hitch, and passes its ends over the limber to Nos. 5, 0, 7, 
S, !) and 10. At the command Heave and Haul, by the 
gunner, the piece is pushed and hauled until the trunnions 
are over their travelling beds, when the breech is allowed 
to rest on th3 bolster. Tha roller is removed from the 
front by raising the muzzle as described in manoeuvre (iJ), 
and Nos. 3 and 4 replace the cap-squares. 

7. To Cross-lijl the Carriage. 

108. The piece is raovmted, the carriage unlimbered. 
To cross-lift to the right, Nos. 2 and 4 embar undei 

and perpendicularly to the left wheel from the outside; 
Nos. 1 and 3 under the right wheel from the inside. No. 1 
passing to the left of the piece, and No. 3 stepping over 
24* 
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the stock for this purpose. The oarriapre is lifted short 
distances at the conmiaud Heavk from the guntier. To 
cross-lift to ifie lejt is executed iu tlie same manner but by 
inverse means. 

Jn any of the preceding maneeuvres with the 8-in. 
howitzer wliere the handspike of No. 2 is inserted in the 
bore, it should be chocked about 18 inches iu the bore, 
and again at the muzzle. 

When the howitzer is ti-ansported on its travelling bed, 
a temporary bolster should be constructed to supix)rt the 
breech. The short roller restiiia: on a piece of plank, two 
or three inche.< tliick and supporting the knob of the cas- 
cable, will answer for this purpose. 

Note. — The requirements of ptuaKiaph 95, p. 274, be ah- 
served iu all the foregoing mauDceavreit. 



OTHER MANCEUVRES WHICH MAY BE 
REQUIRED IN SERVICE. 

1. To Mount (he i^inch Gun on its Carriage, 

109. The piece is lying on the ground, vent upper- 
most. The carriage is unlimbered, the elevating-screv* 
and cap-squares removed, the trail about two yarcis from 



tlie gun. Lav the sling chain under the cascable against 
the breech. Raise the muzzle by lifting with and cross- 
lifting vmder a handspike in the bore,. and support it in 
this position by cross-lifting under the -chase, or other- 
wise, and back up the carriage uutil the muzzle will catch 



the muzzle, and the stock 




arelj 



the prolongation of 
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on the short-roller placed on the end of the stock. By 
sliiiting the roller frequently to avoid the nuts and bolster, 
the carriajye may be worked under the piece, the numbers 
applying themsi^lves nearly as in Fkom Batteuy, until 
tlie trunnions are about over the manceuvririff bolts. Shift 
the roller in front of tha elevating screw-box, and sling 
the piece under the limber by the knob of the cascablo as 
high as practicable. If it be well slung the ciiniage can 
be moved back mitil the trunnions strike the tra.velling 
tiunniou-l>olts. Chock the roller in rear and let ihe 
breech rest squarely on the bolster. Secure the piece in 
this position by laying the middle of a trace-rope over it 
just in rear of the trunnions, carrying the ends to the 
front under them and tying to ths axle-ti-ee. Sling the 
stock under the limber a-s high as practicable, by the 
manoeuvring boHs, (this can best be accomplished by 
doubling the sling chain, passing the middle of it under 
the stock from left to right, and placing the bight over 
the right manoeuvring bolt. Back the limber so that the 
end of the fork will have free play on the left of the stock 
v\ h?n the pole is raised. Attach the trace rope to the end 
of the pole, raise the pole to a vertical position, the pintle 
should then be over and slightly to the rear of the left 
manoeuvring bolt. Bring up both ends of the sling chain 
behind the left mancEUvring bolt, pass the hook end round 
the pintle, taking in all the slack, fasten in a convenient 
length, man the trace rope, and haul down); shift the 
short roller just in front of the trunnions, remove the 
trace rope from the piece; attach it at its middle to the 
knob of the cascable; bear down and raise on a handspike 
in the bore, hauling on the trace rope at the same time, 
until the trunnions clear the chin-bolts, when the muzzle 
will at once be borne down, causing the trunnions to drop 
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into their firing-beda. As the muzzle approaches the 

S-ound the handspike must be shoved into the hore. 
eraove the short roUtT by the rear. 
In slinging the piece attach one end of the trace rope 
to the end of the pole, and chock the limber wheels front 
and rear and the carriage wheels in front. The ease with 
which the manoeuvre is performed depends upon the skill 
with which the slinging is effected. When the stock is 
slung it should be nearly horizontal, and if it is not 
effected when the first lift is taken it is better to support 
the stock and shorten the sling chain for a new lift. No 
more than three men are required at any time to hold the 
pole down, and they leave in succession as the weight is 
removed from the pole and repair to the rope. 

2. To dismount the Piece from (he Carriage. 

110. The piece is limbered. Place the short roller 
under the body of the gun, chocking it on the side of the 
limber; chock the wheels; attach the trace rope as before 
' to the knob of the cascable, and take two turns with each 
end round the manoeuvring bolts, hauling taut, and placing 
two nipn on each end to slack off when directed. Lift at 
the muzzle keeping the rope taut, ease the trunnions over 
the eye bolts and rest th !m on the cheeks. Slack oft 
carefully on the trace rops until the muzzle strikes the 
ground;' take off tiie rope, unchock the wheels and run the 
carriage forward until the piece drops to the ground. 

In perfonning this manoeuvre with a single roller the 
breech is soraetime.s jaram<'d bstween the cheeks, or the 
head of the stock bruised by the knob of the cascable. 
Both of these difficulties are obviated entirely by using 
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two short rollers, the second one being rolled down the atock 
and chocked ajsrainst the first before runningthe carriage out. 
If tho piece is disinount 'd in this manner on hard 
stony soil, soma material, as hay, brush, etc., should be- 
placed to receive it in its fall. 

Note. — In the above or other manoeuvres prescribinq; its use, 
slioiild no limber be iiuine.diately available, the stock may be- 
teiniwrarily supported in a horieoutal iwsition by means most cou- 
veuient, 

3. To shift tlie 4j-incA Gun from one carnage to another. 

111. The piece is unlimbered; the spare carriage 
limbered (cap-squares and elevating screw removed) is 
placed accurately in the same direction, distant two or 
three yards from the end of the trail. 

Place the sliort roller under the body of the piece, 
raise the chase until a wheel chock (base up), or the 
butt end o£ a handspike can be placed und ^r the trun- 
nions; attach the trace rope at its middle to the knob of 
the cascabl:!; back up the s are cavi-iaije wheel to wheel, 
oliock in tliis positinu, and run the ends of the trace rop", 
across the s;>are carriage. Lay one end of a sbiftini^; pbink 
on the head of the stock of the spare carriaq-e, the other 
end, beveb'd side down, on the stock uTif]''r the pnn ; bear 
down on the mnzz'e until the short roller can be placed 
about ei^l>t inches in rear of the trunnions, and have at 
til » s;un ' time a b-arina: of three or four inches on the 
sliiftiiiac plank. With four men at the muzzle and six at 
the trace op>, Heavk and Haul until the ti-unnions are 
over the beds on th3 spare carriage. Embar over the 
cheeks of the now free cari-iage and under the chase and 
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•draw out the shifting plank and short roller; replace the 
short roller on the head of the stock of the free carriage 
«iid let the muzzle rest on it ; ai>d run the carriage for- 
vai-d by hand. 

4. To Mount the Gun upon the Mortar-Wagon. 

112. The gun is lying on the ground, the mortar 
wagon unlimbared, its stakes and bolsters removed, is in 
the pvofbugation of the piece, its trail on the ground about 
two yards from the breech. 

liaise the muzzle and place one of the long rollers 
under the trunnions ; tip the muzzle down and hack the 
trail of the mortar wagon until the breech catches on the 
other long roller placed on the end of the stock and chock 
the wheels. Attach the middle of the trace rope to the 
windlass ; pass the ends over and underl^ie trunnions, and 
tie them by a square (flat) knot on the top of the piece. 
(If the windlass be provided with a pawl and ratchet 
attachment, take the trace lope at its middle, pass it over 
the piece in front of the trunnions, bring the ends under 
•the trunnions to the windlass, taking a turn with each end 
around the windlass, placing two cannoneers to take up 
the slack.) Draw the gun up the stock by the wind- 
lass, feeding the second roller under the breech when the 
first roller is nearly under the trunnions. The chase may 
be allowed to run on one of the rollers until t!ie gun has 
the same inclination as the stock, or the wheels may be 
left unchocked so that the strain on the trace-rope will 
work the stock under the gun ; but no difficulty will be 
found with the guns now mounted ou travelling car- 
riages. 

Draw the piece back on the wagon until the trmi- 
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nioiis are about eighteen inches in front of the axle-tree, 
replac ' the bolster, and chock l>oth the roller and wheels 
front and rear. Six men will now be able to raise the 
tmil. (which may be temporarily supjiorted on one of tlie 
Ion? roUervSjilaced on end), and the rest of the detachment 
liiiiifl up the limber. The wagon being limbered, the 
]iiece is stowed by hauling it forward mit'l the brench i* 
against the barter, and then removing the roller to the 
front. 

With heavier guns, this manoeuvre is rendered easier 
by raising the breech until the inclination of the piece 
ronfornis more nearly to that of the stock, and supporting 
it teni]iorarily in this position by pieces of timber. The 
wid of the stock may also be raised on skids. Thi? 
Decomes more essential as the piece increases in weigh* 
The limber of the wagon may often be used to sling the 
piece until the breech rests on the roller placed on the 
stock, and subsequputly to sling the muzzle clear of the 
ground to prevent its dragging. 

5. To dismount the Gun from the Mortar-Wagon, 

113. Cross-lift over the stock and under the chase, 
and raise the muzzle by successive purchases until a 
long roller can be placed under the gun a short distance 
in front of the trunnions. Tip the muzzle down, insert 
the other long roller under the piece about eighteen inches 
in rear of the trunnions, ani remove the bolster. Attach 
the end of the trace-rope over the trunnions as in mount- 
ing the piece, rig the windlass and haul the gun back 
until the trunnions are about eighteen inches in front of 
til" axle-tree, and chock hotli rol'ers. Chock also the 
win llass roller, (when there is no pawl and ratchet attach- 
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iri3nt), by resting one of the roller handspikes fiscaiiist the 
kuob of the cascabie. Six iu-mi at a hamlspike crossed 
under the stock will now be alile to raise it until tha 
Ciinia^fe can be unliinbered, and lower the trail to tJia 
proua^l. Tiiure is no danger of the piece slipping to tlie 
rear during: this operatioti, if the weiijht is kept the proper 
distance in front of the axle. The gun is tlien lowered by 
means of th ? windlass, receivins,'- th" muzzle ou the shift- 
ing plank and pinchin!^ it forward witli the handspike, or 
letting it rini on a roller. 

6. To shift the Gun from its carriage to the Morlar-icayoii. 

114. The piece is limbered. Place the niortar-wagon 
in the rear and prolongation of th ' carriage but faced in 
the opposite direction, the windlass two or three yards 
from tlie head of the stock. Place the short roller under 
the body of the [uece, attach tlie trace-rope to the knob of 
the ciuscable ; lift at the muzzle, and push and haul the 
piece back until the trunnion.s are just behind the chin 
bolts. Remove the short roller ; back up the iiiortar 
wagon wheel to wheel,and chock ; lay ths shifting-plank 
fi-om the hsad of tiie stock to the mortar wagon, and 
place the short roller on it and under the chase, vvorking 
it back as far toward the trunnions as practicable by suc- 
cessive purchases over the cheeks and under the chase. 
Remove the bolster (which is useful as a fulcrum) ; take 
a turn around each manoeuvring bolt with the trace-rope ; 
bear down on the muzzle and permit the piece to run 
forward on the wagon, receiving the chase on one of the 
long rollers. 

To shift the Gun from the mortar-wagon to its Carr ar/e, 
the latter being limbered, is an operation so similar 
to the above as to need no description. The trim- 
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nions being over their beds, the shifting plank and shoi-t 
roller are extricated by cross lifts under the chase, which 
rests on a long roller, so placed that when the mortar- 
wagon is run to the front the muzzle will clear the wagon 
whiMi it drojis from the roller and permit the trunnions 
to fall into their beds. Meanwhile the piece is held fast 
by taking one or two turns of the trace-rope round the 
iiiaruBuvring bolts. 

The gun may bs shifted to the mortar wagon (the 
piece being limbered) without a shifting plank, by the use 
of a second short roller to receive the body of the gun on 
tile mortar wagon. The preliminaries are the same as 
above, the trunnions being held on the cheeks. The short 
roller is then placed well up just behind the trunnions, the 
trace rope taut and around the manoeuvring bolts ; the 
muzzle is raised, the wagon backed wheel to wheel and 
tlie muzzle rested on a long roller. The seco.id shoit 
roller, placed on the rear cross-bar plate, receives the body 
of the gun as the first i-oller runs off the head of the stock. 

The same implements suffice to shift the gun from the 
wagon to its carriage. 

7. To dismount the 8-inch Howitzer from its Carriage. 

115. The pipce is limbered or unlimbered. Remove the 
niioiii : attncli t\v' tracp rope to one of the manoeuvring 
bolts ; chock the wheels front and rear ; place the shifting- 
]i|,iiik or tlie liaiul.spike.H to receive the muzzle, the end of the 
jilauk or butts ot the handsjiikes under the axle ; raise the 
trail (if liinl)ere(i, run out the limber), the gunner follow- 
iiijr uj) and snpiwrting the stock with the long handspike, 
butt end on the ground, until the muzzle rests squarely on 
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the shifting-plank. Nos. 7, 8. f), and 10, quit the stock in 
succession as thu wei^iit passes from it. aiitl man tlit* 
Nos. 3 and 4 now nnnove thi' cai -sijuarcs. 1"he gunner 
cautioning 7, 8, S), and 10, to keep a slij^lit strain on the 
trace-rope, directs 8 an<l 4 to move the rear wlieel-chocks 
two or three inelies back ; Nos. o and (5 at the wiioels then 
move the carriage hack, 1 and 2 steadying the piece if nec- 
essary, and -i and 4 following up tlie wln-els with tJje front 
chocks. This movement is repeated under t.lie direction 
of the guinier, until the carriage is backed sufficiently far 
for the cheeks to clear the trunnions, when the trail is 
lowered. The gunner reguhites the position of the hand- 
R[>ike supporting the trail at each niovemeiit of the wheels, 
so as to keep the preponderance of the trail to the rear 
without lowering it so much as to cause the eyebolts to 
interfere with the piece. The trail is then lowered. 

8. To mount the S-inch Howitzer na its Carriage. 

116. The piece is standing on its muzzle on the 
ground, the can-iage unlimbered, as close to the piece as 
practicable, and have the heads of the cheeks clear the 
trunnions when the trail is rai.sed ; the wheels chocked 
front and rear, the manoeuvring bolts screwed tight to th i 
stock. Attach the trace-i'ope by its middle to the knob of 
the cascable, and take a turn with each end around the 
manoeuvring bolts. Raise the trail nearly vertical, keep- 
ing four men at the trace rope to take up the slack of the 
rope and to prevent the trail from falling tothefixmt; 
the gunner follows up the movement with a long hand- 
spike placed against the stock, the butt end on the ground 
to support it in rear, 'i lie trail being raised, move the 
front chocks forward a few inches at a time and work th<i 
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wheels carefully forwarJ, raising the trail again aft-r 
each inovein'ut. if ii^cossary, until tli3 trmmions rest 
iV^ainst the ch >,eks near the eye-bolts and if possible b 
hind them. Put the sling-chaiii around the pieea frnni 
bi'hind and bring the ends up over the trunnions an 1 
through the bads ; or if the links are large enough, catch 
two of th.-ni over tha chin-bolts ; the chain being haided 
taut. Haul down on tVie trace-rope. If the piece stands 
on soft ground, assist at the start by embarring under the 
muzzle and over a chock. As the weight comes on the 
stock, man it by the men taken in succession from the 
trace rope, and lower the ti-ail to the ground. If the 
}>i;'ce has been well slung the truiniions will rest on tha 
cheeks. To get them into their beds, put the short roller 
under the breech ; take a turn with each end of the trace- 
roi>e around the axle-tree ; raisi the muziile and slacken 
carefully on ths rope until the trunnions are in place. 

This manoeuvre, like the preceding one, is rendsred 
less trouble.some by the iiicrea.sed faci ities afford id by the 
presence of another detachm mi t, and planks or blocks on 
which to stand the muzzle. Two trace-ropes being 
available, use them as guys to prevent the trail from fall* 
iiig, and thus remove the only .source of danger. 

To stand the Ilowi'zer on itx muzzle. The piece is 
lying on the ground. Raise the muzzle, pass a shifting 
plank (or two handspikes) undc the trunnion.s, perpen- 
dicular to the axis of the piece, place a short roller on the 
plank, under the trunnions and chock it front and rear. 
Hear down the muzzle, at the same time cross-lifting under 
tlie cascable, until the muzzle is on the grou id, and sustain 
the piec " in this position by cross-lifting under the breech. 
Fast 'u firmly the middle of a trace-rope to the middle of 
a long handsi)ike by two half -hitches; place the handspike 
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under the cascable; bring up the ends of the rope, one on 
each side of the cascable, cross them above it on the 
breech, and haul taut. Nos. 1, 2, 3, 4, 5, and (i man th> 

handspikes; JTos. 7, 8, 9, 10, gu mer, and chief of piece 
man the rope. The gunner then commands IIeavk, 
and all lift and haul until tho piece stands on the uiuzzIh. 

Two handspikes n)ay be placed ou the ground about 
6 inches apart, parallel to the prolongation of the axis of 
the piece, bat with bevelled sides up, against the face of 
the piece, and the howitzer placed on its niuzzli on the 
handspikes, as described above, except that tiie liDwitz 
after being raised must ba worked forward until it is firm 
on the handspikes. A shifting-plank may be used inst wv I 
of the handspikes. If the ground is soft more huudspik.'s 
nia\- be used. 

7'() mount the Howitzer when plai-eil ns ah ve, Tlx'i 
piece is standing on its muzzle on a shifting-plank or 
li;uidspikys, the carriage unlimbered and as close to it 
as jiracticable, and have the cheeks clear the trunnions 
when the trail is raised. Chock the wheels front and 
^ear; attach the rope to one of the manoeuvring bolts; 
raise the trail until it is nearly vertical, 7, 8, ,9, and 10 
passing to the i-ope after the trail is supported by tha 
handspike. The trail is raised slowly, 7, 8, 9, and ID 
being careful that it does not pass the perpendicular, and 
the gunner that the supporting handspike is pi'o]»erly 
placed. Nos. 3 and 4, at the direction of the gunner, move 
the front chocks two or three inches to the front, find Xos. 
1, 2, 5, and 6, at the wheels, move forward the carriage, H 
and 4 following up the wheels with the rear chocks. The 
trail is again raiseil to nearly the 2>frpendicnlar, and tiie 
handspike adjusted by the gunner. These nioverni^nts are 
re|>eated until the trunnions rest in their beds, when tho 
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cap-squares are secured by 3 and 4, and the trail lowered 
to the ground. Nos. 1 and 2 assist by lifting at the 
muzzle. 

9. 7o dismount a Carriage and its limber. 

117. The carriage being without its piece, and un- 
liinbered, may be disniouiited by removing the wheels iu 
succession, and lowering thy carriage to the ground or 
uixni blocks. .A long handspike is crossed under the axle- 
tree, as near to the wheel as possible, to which 6 men 
apply themselves. Two men apply themselves to the wheel 
and the remainder of the detachment to the most conveni- 
ent i>art8 of the carriage. The wheel being removed, the 
axle-tree is lowered to the ground, or on a block, and the 
otluT wheel removed iu like manner. 

The carriage may be mounted in a similar manner. It 
may sometimes be advantageous to raise the carriage to 
the' necessary height by successive purchases with hand- 
spikes, and support it on props. The limber may also be 
used to lift the carriage, but it will be generally found more 
expeditious to mount it as above described. 

The limbku is readily disnu)unted, and mounted, by 
passing the long handspike between the sweep-bar and 
axle-tree, the butt ends resting upon the splinter-bar; 6 
men lift on the handspikes and two at each wheel. 

118. The moutar wagon may be dismounted in like 
manner, the handspikes being passed under the windlass 
and over the axle-ti'ee. 

119. To change or grease a Wheel, the lifting jack is 
applied under the axle-tree near the wheel to be removed; 
or the v\heel may be removed by a single lift on the long 
handsjiike crossed under the axle-tree ; but with the heavier 
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carnages the axle must be temporarily supported by a 
prop. 

By usinjj the trail as a lever, a wheel may be rhanrrocj 
when the piece is uiilimbered, as foiUnvs: Uaise the trai' 
as in limberinjj, and place a prop, alx>ut thirty ihch is in 
length, under the cheek close in rear of the axle-tree ou 
the side on which the wheel is to be changed. Bear down 
ou the trail and the wheel will be clear tlie ground. 

MECHANICAL MAN(EUVRES WITH THE 
24-POUNDER FLANK CASEMM*E 
HOWITZER. 

In the mechanical manoeuvres herein )M-escribed the 
general dii-ections laid down in Tart II. will be complied 
with so far as ^>plicable. This is essential for the preven- 
tion of confusion and accidents, since directions to par- 
ticular numbers are in most of these ttiethods omitted. 

120. The Implements necessary are: 

One half-roller Four blocks 

Tteo half -blocks Four gun-c.hock» 

Two skids One hummei-torent h. 

To dismount the howitzer carriage from its chassis, 
the piece being mounted and *'from battery." 

121. The instructor commands: 

Dismount thk Carriage. 

Nor. 1, 2. and the gunner remove the pintle and rnn 
Ihe carriage into battery. The gunner, assisted by Nog. 
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3 and 4, take off the three nuts that hold the fork ; a hand- 
spike, manned by Nos. 1,2, 5, 6, is passed under the chassis 
immediately in rear of the fork, and at the command 
Heave from the gunner, the chassis is raised, the fork 
removed, and the trail carefully lowered to the ground. 
Nos. 3, $\ 5, and 6 then lay the" skids in rear and in pro- 
longation of the chassis, their outer edges in line with 
those of the chassis. Nos. 1, 2, and the gunner, then run 
()ack the can-iage (applying themselves as in "from bat- 
tery"), until the rear end of the cheeks touch the counter- 
hurters. 

The gunner bears down on the roller handspike to raise 
the tiail as much as possible, and assisted by Nos. 3 and 1, 
who place the bevelled ends of their handspikes under the 
outer edf?es ofthe trail, lifts it over th? counter-hurters on 
to the skids. 

When the front rollers touch the counter-hurters. No. 2 
puts his handspike into the bore and chocks it. Nos land 
2, assisted by No. 5, raise the muzzle. Nos. 3 and 4 lift at 
the mancBUvring rings and run back the carriage until the 
front rollers rest on the skids. No. 2 hys down his hand- 
spike, and Nos. 1, 2, 3, 4, and the gunner (the latter em- 
barring in the left mortice, and pressing the roller under 
the rear transom, and Nos. 1, 2, 3, and 4 laying hold of 
the manoeuvring rings and handles), run the carriage 
back on tlie skids until the muzzle is over their front 
ends. 

Remarks, — The counter-hnrters may be removed at the same 
time with the fork, and the difficulty of raising the carriage over 
them obviated; or gim chocks cau be placed against the coimter. 
hurters. 
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To dismount the HowUzer. 
122. The instructor commands : 

DiSMOUXT THE HoWITZER. 

Nos. 3 and 4 remove the cap-squares and lay a block and 
a half- block aciross tha skids tiitiehinir thu head of the 
cheeks. Xo. "J inserts his haiulspik '. iu the bore, chocks it, 
and assisted by N^os. 1 atul .1 raises the muzzle hiarh eiiouyh 
for No. 4 to place a half-roller ou top of the block.?. The 
chase is rested on this half-roller and chocked on each side. 
No. 6 now crosses his hand.spike under the knob of the 
cascable, No. 5 taking hold of t\ii oth3r end. Nos. 1 and 
2 bear down on the liivn(l.<ipike in the bors. Nos. 5 and 6 
lift oil that at the cascable. The gamier and Nos. 3 and 
4 back the carriage until the front rollers rest on the rear 
ends of the skids and the trail is on the gronnd. Nos, 3 
and 4 then place a block and a half-block across the skid.i 
under the breech. • 

Nos. 5 and 6 bearing down on th"ir handspikes at the 
cascible and Nos. I ami 2 lifting<>;i theirs, raise tlie muz- 
zle, and Nos. 3 an I 4 r.-niuv ; the half-bloc c from un ler 
th ' h ilf-roUer. Tiie mu/.^l > is in lik^ni. inner lowered and 
th ' half-block reuiov^'d by N )s. 3 an I i from un I n- the 
breech. The niu/.zle is again raised and Nos. 3 an 1 4 re- 
move the block from under the half-roller and place the 
h:ilf-roller under the trunnions. Th'j muzzle is borne 
down and Nos. 3 and 4 reniave the block from under the 
breech and replace it by a h ilf-block. The piece may 
now be slewed iu any dir-ction, rolled upon blocks, or 
[ilaeei iu any l eipiire l position. 
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To m'iunt tJie ffowi'zer when on tlie skids and resting on 
the half-Mo k and half-roHer. 

123. The instructor commands : 

MocxT THE Howitzer. 

No. 2 inserts his handspike in the bore, and assisted by 
Jfo. 1, prepares to bear down on the muzzle. No. 8 
crosses his handspike mider the knob of the cascable and, 
assisted by No. 5, prepares to lift at the breech. At the 
command Heave, they lower the muzzle, and Noa. 
3 and 4 replace ths half-block under the breech by a block. 
At the command Ease away, the breech is lowered on 
the block and cliocked. The mnzzle is next raised by the 
same Nos. at the handspikes, and Xos. 3 and 4 insert a 
half -block under the half-roller, so that the front scaffold 
thus formed is 3 or 4 inches in front of the junction of the 
chase and reinforce. The muzzle is now lowered and a 
half-bl^ck placed by Nos. 3 and 4 on top of the block un- 
der the breech. 

The muzzle is next raised and a block placed by Nos. 
3 and 4 under the half-block, thus forming under the 
chase a scaffold consisting of a half-roller, a half -block 
and a block. Nos. 3 and 4 now remove the cap squares, 
and the gunner, assisted by these Nos., places the front of 
the carriage on the skids as near the gun as convenient, 
the trail resting on the ground. Nos. 1 and 2 bear down 
on the handspike in the bore, and Nos. 5 and 6 lift at that 
under the knob of the cascable. Nos. 3 and 4 remove the 
rear scaifold and, with the gunner, run up the carriage 
until the trunnion-beds are under the trunnions. Nos. 
1 and 2 raise or their handspikes. Nos. 3 and 4 
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rremoTe the front scaffold, and the trunnions are low* 
ered into their beds. Noa. 2 and 6 lay down theii 
handspikes, and Nos. 3 and 4 put on the cap-squares. All 
then run the carriage forward until the front rollers touch 
the counter-hurters 

To mount the Carriage upon Us Chassis. 

. 124. The instructor commands : 

Mount the Cahhiage cpon the Chassis. 

No. 2 inserts his handspike in the bore and, assisted by 
Nos. 1 and 5, (the gunner bearing down on the rollier- 
handspike), raises the front of the carriage. Nos. 3, 4 
and 6 at the same time push the carriage forward until the 
front rollers pass over the counter-hurters, and the guide 
of the front transom enters into the guide-space. No. 2 
now lays down his handspike. The gunner again bears 
down on the roller-handspike, and all push the Carriage 
forward ; No. 6 with a handspike at the trail assisting to 
pass it over the counter-hurters, and guiding the flange of 
the roller into the guide space. 

No. 6 then crosses his handspike under the knob of the 
cascable and, assisted by No. 5, presses against the base 
of the breech. Nos. 3 and i seize the trail handles, and 
Nos. 1 and 2 the manceuvring rings. The gunner bears 
down on the roller-handspike. All act together and run 
the piece up the chassis into battesy. 

Nos. 1 , 2, 5 and (J now apply themselves to a hand- 
spike crossed under the rear end of the chassis, which they 
raise and hold up while the gunner, assisted by Nos. 3 ui.u 
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4, replace the fork and nuts. The piece is then run from 
battery, and the gunner, assisted by Kos. 1 and 2, put in 
^e pintle. 

Note.— In replacinjr the fork after the howitzer and carriage liare 
beeh mounted difficulty oometimes results from the uusteadiiiess 
of the chawsiB m held tip by Nos. 1, 2, 6. and C. This can be re- 
medied by supporting the cliassis on a platform coiisiFiting of a block 
placed ou end on anotlier block laid down flat uiwn the platform. 
Sometimes the height of this plsitform has to be increased by a 
half-block placed on tnp of the block which is on end. Should the 
fork be sprung it may become necessary to secure the brace with 
its nut before the branches ai'e placed ou their bolts. 



PABT nr. 

MECHANICAL AI VXCEUVliES WITH 10-INCH 
SIEGE MORTAR. 

In the mechanical manoeuvres herein |»P<'8ei il)ed, ti\e 
general directions laid down in Part II., will be complied 
with so far as applicable. This is essential for the preven- 
tion of confusion and accidents, since directions to partic- 
ular numbers are in most of these methods omitted. 

The Mortar lying on the ground, •/* on its platform, to 
stand it on one of its trunnions, 

125. Implements required : 

One trace-rope. 

The rope is passed around one of the trunnions from 
underneath and over the mortar, and manned by all the 
cannoneers except the gunner, who passes the handle of 
the elevating bar through the clevis-lug and steadies the 
piece as it is pulled over on its trunnion by the trace 
rope. 

The MiTtar rusting on one cf its trunnions, to stand it 
on its muzzle on the ground, or on its platform. 



12 J. Implemsats required : 
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One trace-rope. 

The gunner passes the middle of tlie trace-rope under 
the mortar in front of the trunnion, carries the two ends 
hack, cix)«ses them over the breech and passes them to 
the front, one on each side of the ui)per trunnion. He 
then puts the handle of the elevating-bar through the 
clevis-lug to steady the mortar which is hauled on its 
muzzle by the rest of the detachment at the trace>rope. 

l%e Mortar being on &8 mugele, to due it in either 
djredieMi 

1^7. No. 5 and 6 cmbar against the trunnions in oppnsito 
directions to turn the mortar about the axis of the bore, or 
on the same side of the trunnions to shift its positioo. 

T(/ dimount the Mortar. 

128. The bed is on the pfaitfbrm or ground. 

Implements required : 

One wrench. One long handspike. One trace-rope. 

The instructor commands : 

Dismount the mobtar. 

The gunner, assisted by No. 4, gives the mortar an ele- 
vation of twenty-one degrees, throws the bight of the trace 
rope over the pipe and drawing the ends through the loop 
passes them to the rear to Nos. 7, 8, 9 and 10, who haul 
on them with sufficient force, when the bed has been 
r.iised, to keep it from falling to the front. No. 6 passes 
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his hands ike under the rear notches and over the rope, 
No. 5 seizing the butt end and the cannoneers man the 
handspike in the following order from right to left : Nos. 
5, 3, 1, 2, 4, 6, all facing to the front. The instructor 
commands Hkave. the numbers at the handspike raise on it 
until the muzzle of the mortar rests upon the platform or 
ground. The cap S(|uares are removed by Kos. 3 and 4, 
assisted by Nos. 1 and 2, and placed one yard in rear of 
tiieir posts, the nuts on the cap squares. All the cannon- 
eers, except Nos. 5 and (i at thi handspike, man the rope. 
The instructor commands Lowbk the bed. Heave. The 
cannoneers haul upon the rope and the four nearest the 
mortar leave it in succe.ssioii and apply themselves to the 
handspikes as the weisfht comes upon it, to prevent an}' 
luinecessary shock. The cap squares are replaced by Nos. 
3> and 4. No. 6 removes his handspike, the guuuer re- 
moves the trace-rope. 

To mount the Mortar. 

129. The mortar is standing upon its muzzle. The bed 
sixteen inches from it on the side opposite the vent. 

The instructor commands, Moux r thk mohtab, IIea vk. 
The cap squares are removed by Nos. 3 and 4 and placed 
in roar of their posts. The cannoneers apply themselvoH to 
the roi>e and handspike as described in dismounting. 
When the weight of the bed is fairly supported by the 
rope, Nos. 3 and 4 take their own handspikes, embai 
against the manoeuvring bolts and move the bed as may be 
necessary until the trunnions are in their beds. Assisted 
by Nos. 1 and 2 they then put on the cap squares. The 
instructor commands, Loweh the mortar, Heavk. Nos. 
3 and 4 facing to the rear, embar under the cap sqaai-es, 
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and subsequently under the face of the mortar, the other 
cannoneers apply tiiemselves at the rope and handspike, 
and the mortar is lowered as is prescribed for lowering the 
bed. 

To mount the Mortar upon the Mortar-Wagon. 

[Remabk.J — The wagon here referred to is the old pattern 
altered t<> adapt it to tlie new bed which is about twelve inches 
longer than the old bed. By leiif^tbeuing the wagon body, the 
windlass is thrown twelve inches further from the axis. Hurters 
are placed on the rear cro.s8-bar plate against which the bed abuts 
when the nioilar is in the most couveriient. position for limbering 
up. The bridle bolts on the stock are also counter-sunk. 

180. Implements required. 

Ttod long rollers. Six wheel chocks. 



The mortar is on its bed, the bed on the platform or on 
the ground. The trail of the mortar wagon, its stakes and 
bolster removed, is about two yards from the rear transom 
and pei-pendicular thereto. 

To run up the wagon and place the rollers. 

The mortar bed is raised nearly vertical, as in dis- 
mounting the mortar from its bed, Nos. 1, 2, 3, 4, 5, and 
6 applying themselves to the handspike of No. 6 ; as soon 
as the" mortar is raised, Nos. 7 and 8 embar under the 
stock to guide it under the bed midway between and 
parallel to the cheeks, Nos. 9 and 10 working at the 
wheels. I'he stock is run under the bed as far as practi- 




One trace rope. 
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cable and the long roller placed on it by the gunner in 
such a position that when the bed is lowered the point of 
contact with the roller shall be twenty inches from the toes 
of the shoes. Nos. 3 and 4 chock the wheels front and 
rear, and No. 4 stands ready to engage the second roller 
under the bed. No. 4, assisted by No. 3, shifts the long rol- 
lers iu mounting and dismounting the mortar. 

To rig the Windlass. 

The windlass is ris:ged and manned for the old pattern 
mortar wagon in the following manner, viz. : Nos. 1 and 
2 go to the rear of the wagon and attach the middle of the 
rope to the windlass, they are assisted by Nos. 7, 8, 9 and 10. 
The gunner attaches the rope to the rear nianceuvring-bolts. 
Nos. 5 and 8 enibar under the front manoeuvring-bolts. 

Nos. 1, 2, 7 and 8 h^-ave upon the windlass, and Nos. 9 
and 10 press against the rope with the handspikes of Nos. 
I' and 2 to prevent its tiu'iis spreading too much on the 
roller, Nos. 5 and 6 urge tlie raortar ii}) until it is ascend- 
ing the stock ; they then place the butt ends of their hand- 
spikes wpon the stock, bevelled sides down just below the 
lower roller, and follow up the movement. Nos. 3 and 4, 
aided by Nos. 5 and 6 with their handspikes, shift the 
rollers, and chock them whenever necessary. When the 
rear end of the cheeks have arrived on the body of the 
wagon, the lower roller, on becoming dis?ngaged, is taken 
away by No. 4, and the mortar is drawn up on the roller, 
until the rear ends of the cheeks toucli the rear cross plate; 
Nos. 9 and 10 ! olding their hand.spikes under the rear 
mancenvrinar bolts in order to ease the bed when it cants to 
\h'3 I'ear. Nos. 1 and 2 chock tlie windlass by allowing 
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tha handspike in the upper portion to rest against the 
mortar. To rig the windlass with the pawl and rat- 
chet attachment, the middle of the trace-rope is attached 
to the i-ear manoeuvring bolts, or to the pipe, and the ends 
carried to the windlass roller, where two or three turns 
are taken around and the slack carried to the rear. Nos. 7 
rtud 8 haul in and lower away the slack. 

As soon as the mortar is in motion the second long rol- 
ler is engaged nnder the shoe by No. 4, twejity inches 
from the lower roller, measuring from axis to axis. The 
lower roller will then disengage just as the mortar is 
bahinced on the upper roller. Nos. 5 and 6 steady the 
piece with their hands{>ikes. 

As vsoon as the lower roller is disengaged it is taken 
out by Nos. 3 and 4 who again engage it twenty inches 
above the other roller. The moitar is drawn back on the 
last roller placed, until the heels of tlie shoes abut against 
the hurters on the rear cros.s-bar plate. The roller is now 
chocked front and rear by Nos. 3 and 4. 

To Umber up. 

Nos. It 8) 9» and 10 bring up the limber. Nos. 1 and 2 
remain at the windlass handspikes, and by bearing down 
l>revpnt the mortar from sliding on the roller. No. 6 cros- 
ses his handspike under the stock in front of the lunette, 
and is assisted to lift by Nos. 3, 4, 5, 7 and 8. Nos. 1 and 
2 bear down on the windlass handsj ikes, diminishing their 
efforts as the stock is raised. The stock is raised until the 
gunner and Nos. 9 and 10, by raising the pole of the lim- 
ber, can engage the pintle under the trail, and nse the pole 
as a lever to hold up the stock until the li»ndspike can bf 
shifted six inches behind the manoeuvring staple. Nos. " 
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and 4 leave the handspike and ]ny hold of the limber 
wheels, and guide the pintle into the lunette. When the 
handspike is shifted, Nos. 5 and (S lift at the ends, I^os. 
7 and 8 next to the stogk fachig to tlie rear. 

In raising the stock, in limbering and unlimbering, 
great care must be taken not to raise it so high as to en- 
danger the overturning of the luortar wagon to the rear. 

To slow the mortar. 

No. 4 removes the front roller chock and satisfies him- 
self that the rear roller chock is in place. Nos. 5 and 6 
embar over the side rails and under the shoe, near the rear 
notches, to caut tlie bed to the front. Nos. 1, 2, 7, and 8 
ease aw ivy gently and permit tlie bed to move forward ou 
the roller until the front notches are over the front cross 
bar-plate. If the bed does not move far enough for- 
ward on the roller aftesr canting, Nos. 5 and 6 embar over 
the side rails, and under the front notches, and pinoh the 
bed forward to its place. The roller is then removed from 
the rear and the bed lowered on to the wagon by repealed 
purchases, the disengaged roller chocks, and llands^ikes 
being placed by the gunner as fulcrums on the ^ar of the 
wagon . If the mortar is to travel, the bed is firmly chocked, 
and the implements are stowed on the wagon and well 
lashed to their places^ 

To dismount the mortar from, the voagon. 

131. The bed is raised by repeated purchases until the 
long roller can be placed so far under from the rear t at the 
|>oints of contact shall be two feet from tlie toes of the 
»■ oes. 
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To rig the windlass. 

The windlass is manned and rigged as in mounting the 

mortar, except that with the old pattern mortar wagon 
the rope is wound up on the windlass before the ends are 
iii ide fast to the manoeuvriiig bolts. The mortar is then 
drawn back against the hurters, Nos. 5 and 6 embarriug 
iiiuler the shoes and over the side rails to ease the bed 
when it cants to the rear. Nos. 3 and 4 chock the roller 
front and rear. 

To unlimher. 

The handspike of No. (5 is passed under the stock and 
manned as in limbering up. The stock is carefully raised, 
Nos. 1 and 2 assisting by bearing down on the windlass- 
handspikes, until Nos. 9, 10 and the gunner can clear the 
pintle from the lunette and i-emove the limber. The stock 
is then gently lowered to the ground. 

The mortar is then eas3d down the stock by the wind- 
lass. The second long roller is engaged under the front 
of the bed, as soon as the mortar cants to the front, so 
that the distance between the rollers, measuring from axis 
to axis, shall be twenty inches ; the rollers are shifted in 
this maimer by Nos. 3 and 4 until tiie bed rests on the 
ground. Nos. 5 and 6 with their handspikes steady the 
mortar while being easetWown the stock. Nos. 3 and A 
unchock the wheels, and the wagon is run back by Nos. 5 
and 6 at the stock, and Nos. 7, 8, 9 and 10 at the wheels. 
The i-ope is removed by Nos. 1. 2 and the gunner. The 
long ro-ler is removed as it was placed under the bed.. 

R^WAR-ci.—VVitli the old pattern mortar wagon it is impracti- 
cable to draw the mortar far enough to the rear to limber up in the 
UHual way. 

21 
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The only safe plaa is to raise the stock hy successive cross-liftii, 
md blocking the stock up by scaffolding jast behind the manoeav. 
ring staple. One of two whole blocks, bearing a third block on 
end will bring the stock to abont the proper height, thirty-six 
inches. To prevent the mortar bed from slipping on the roller, a 
handspike should be placed between the windlass roller and rear 
cross-bar plate, abutting against the comer of one of the cheeks. 

If tliere are no rear manoeuvring bolts on the bed, the trace 
roi)e may be made fast by timber hitdies azouiid the transom and 
over the cornets of the cheeks. 

To mount (or dismouni) a Sea-coast Mortar. 

132. The sea-coast mortars are best mounted and dis- 
mounted by gins. The block is booked into a clevis at- 
taclied to the clevis-lug. It is necessary to remove the 
upper step or transom of the bed and level the mortar be- 
fore hoisting the mortar. 

In the absence of a gin, the mortars may be dismounted 
by hydraulic jacks and blocks. The steps, diagonal braces, 
and transoms, excepting the pipe, are removed and the 
muzzle depressed about two degrees, the breech resting on 
a scaffolding and chocked on each side. The jaclc is 
p'aced under the muzzle, and the mortar is raised until ite 
weight is off the trunnion beds. A scaffolding under the 
muzzle sustains the mortar in this position, until the 
cheeks are taken apart and the bed removed. 

The mortar may be mounted oy raising it on blocks at 
the proper height, the jacks being applied under the trun- 
nions, and then assembling the cheeks under the mortar. 

Transporting the Mortar. 

13-3. The 13-inch mortar, without its bed may be 
tran.sported by using two sling-carts in the following man- 



8EBTINO AND WORKWO HEAVY ARTItLKRr. 8W 



ner: Remove the pole of the rear sling-cart and place 
heavy skids on the bolsters of the carts, lashing the forks 
of tlie rear cart to the skids. Raise the moi-tar then by 
means of jacks or blocks and suspend it by chains to the 
middle of the skids. The sling-carts may be used also 
without removiujj the pole, by placing the sling-caits over 
the mortar with the poles in opposite directions, and 
placing the skids on the bolstei-s as above directed. The 
dismounted mortar may be rolled on skids by means of 
jiinchhars or by parbuckling. The mortar on its bed may 
be placed upon the new fourwheeled truck for transporta- 
tion. 

To place the IZ-inch Mortar and bed on rollers. 

134. The following implements are necessary ; 

4 Rollers. 4 Whole blocks. 

4 Half blocks. 2 Quarter blocks. 

4 Roller chocks. 

Embar over a block and under the rear notches per^ 

Eendicular to the cheeks, and raise the rear of the mortar 
ed until a quarter block can be inserted under each shoe. 
These quarter blocks are worked* to the front by successive 
purchases until half blocks can be inserted in place of the 
quarter b ocks. The half blocks are worked to the front 
as before until a roller can be inserted under the shoes. 
When the first roller has been worked nearly under the ec- 
centric axle — near the centre of gravity — embar under the 
front notches, chock the roller in front, and cant the mor- 
tar bed to the rear, catching it on the rollers. 
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PASTY. 

ON M0\1NG AND MOUNTING HEAVY GUNS. 

135. Implements necessary for moving heavy guns and 
for mounting and dismounting tliem, viz. : One hydraulic 
^ack of thirty tons caj acity (two would be better, or one 
jack and a heavy garrison gin) ; a crab (which is a sub^ 
staiitial windlass or capstan mounted on a framework of 
timber, having a broad heavy base, and with means for 
anchoring it when necessary, the windlass or capstan being 
worked by a pinion with a bar and cranks operating on a 
large cog-wheel mounted on the axis of the windlass or 
capstan) ; four skids I'A in. by 15 in. and 17 it. long (yellow 
pine or oak) ; eight rollers 6 ft. long by 7 in. diameter, of 
hard Mood, with ii on thimbles on each end, and four holes 
at right angles (1} in. diameter) for end of handspike or 
pinch-bar ; six heavy iron pinch-bars, 7 ft. long by 1^ in. 
diameter ; thirty-six blocks, 12 in. by 12 in. and 3 ft. 10 
in. long ; thirty-six hali blocks 6 in. by 12 in. and 3ft. 10 
in. long ; ten blocks 2 in. by 12 in. and 3 ft. 10 in. long ; 
six blocks 1 in. by 12 in. and 3 ft. 10 in. long ; eight blocks 
4 in. by 12 in. and B ft. 10 in. long ; two blocks 8 in. by 
12 in. and 5 ft. 2 in. long ; two blocks 12 in. by 12 in. 
and 5 ft. 2 in. long ; four blocks 12 in. by 12 in. and 8 ft. 
long ; six shifting planks (oak) 12 ft. long and 3 in. thick ; 
a cradle made of heavy timber with bolsters of such height 
as to make the breech and muzzle of the gun on about the 
same level; four iron pulley-blocks, with one, two. three,/ 
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and four sheaves (sizT of blocks foi- gin); tUrae hundred 
feet of Qjf ill. ro,ie (tha fall of gin can bs used if ioug 
enough) ; six large woodeu handspikes ; twelve roller- 
cliocks, and twelve gun-chocks. 

The dimensions of blocks here given are the most con- 
venient for the purpose, but smaller and larger blocks 
may be used, when these are not available. 

To mnve heaoy guns. 

i;]8. To move a heavy gun a short distance, raise it 
ou skids so that the trunnions will not touch the ground, 
roll it over by pinch-bars, chocking the breech &,\\^ cutting 
the muzzle whan necessary. A collar on the muzzle of 
same diani^t jr a« breech of gun will be found very con- 
venient. For longer distances, and through narrow pas- 
sages, mount it on the cradle, with rollers and shifting 
plank underneath, and if the ground be level it can be 
moved along with phich-barsor handspikes; if up a ramp, 
rig the fall and blocks to the cradle, the crab, and to some 
fixed or well secured object on top of tlie ramp, and 
then work it up with the crab, changing the shifting plank 
and rollers as required. 

TO MOUNT A 15-INCH GUN. 

137. The gun is supposed to be in its cradle, the 
cradle being blocked up to a level with the skidding, one 
end of which rests on the chassis rails. Each skid is sup- 
ported near the rail by a crib or scaffold of h^avy blocks*, 
piled one on to[> of the other, two or three in a layer, and 
brou^jht to a level with the rail. To move the gun froin 
tiui cradle on to the skidding, the gun must be raised by 
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hydraulic jacks or the ghi, and the skids run underneath. 
Then with otJier skids overlapping the first and resting on 
the chassis rails, tlie gun by pinching and rolling is brought 
under its position when mounted on the carriage. The gin 
or hydraulic jacks are now applied to thy muzzle and 
breecli. The cribs or scaffolds to siippoi t the muzzle and 
breech are now placed res; ectively 3 feet from the muzzle 
and at the greater swel! of the breech. In raising the gun 
by the giii or jacks, the breech is first raised full 6 inches, 
a man standing on each side with a chock to prevent roll- 
ing. Care must be taken to set the gin or jack vertically 
over or under the breech, and, when lowering, to ease up 
gradually, without jerking. The muzzle can now be 
raised full 1:2 inches, and blocked and chocked in that 
position. The skidding is now removed. The breech is now 
raised an additional 6 inches, always having men on either 
side ready tu chock, and the gun is followeil up with blocks 
so th.it it c.mnot fall in case of accident. The blocks us'^d 
corae from the cribs that ara no longer required for the 
support of the skidduig. The operation of alternately 
blocking at breech and muzzle is contiuu id until the gun 
is above the h ight of the trunnion-lK'd^, the axis of the 
trunnions b 'ing horizcntal. 'I'h ' top carriagt^ is now placed 
i n th ( chassis and assembled with the ti ininion-beds under 
tlie trunnions. The gun is then lowered into th^trnnnion- 
beds, and the blocks and gin or pumps removed. Another 
plan, when the top carriage has not been taken apart, is 
as follows : Place the cha.ssis on the platform and mount 
the top carriage on the chassis with th'? gin, and then run 
the top can-iage as far forward as possible. Bring the gun 
until it is parallel to a convenient position of cha.ssis, an 1 
roll the gun over the chassi.s, having the breech projoctin'? 
beyond the rear end of jhe chassis; then raise it by blojk- 
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ing under the l>reech beyond the rails, and under the 
muzzle by blocking outside the rails with a skidding laid 
across tlu-m, until the muzzle is higli enough for tlie top 
carriage to be moved back under the trunnions; the muzzle 
(,i reused fjij the f/tn anil the breech hif the hi/draulic Jack. Run 
the toj* carriage back under the trunnions, and lower the 
gun into the trunnion beds, removing scaffolding. 

In building scatt'oldiug of blocks put the thickest at the 
bottom, and as we gain in height iu raising the gun, re- 
place thin blocks by thicker ones. 

Laidley's Gl"N-lift. 

138. The gun-lift recently devised by Col. Laidley of the 
Ordmmce Corjxs, is a most complete and rapid means for 
moving and dismounting heavy guns. 

In it, the hydraulic jack is placed upon a stand over 
the gun, whereby the building-up of the crib-work of 
Mocks, whicli servi^s as a Iki.s- for the jack to stand on, is 
di.spcnsf'd with and the [Kisition of the' jack has not to be 
changed during llu? opei'atioii of raising t)r lowering a 
gun. The oi'diuary cariteuter's horse or trestle is taken as 
the basis of the hoistint/ apjiai'atiis. The cap of the trestle, 
having to sustain the weight of the gun suspended at a 
distance of more than two feet from the points of support, 
is a large strong and heavy piece of timber, and the legs of 
the trestle, which are made of 6 in. by 6 in. scantling, have to 
be strongly braced. The bolster, a strong piece of oak ou 
top of the cap of the trestle, has two mortices cut in it, one 
for a hoisting bar to pa^^' thi-ouf/h, and the other for the 
f ulcrurn-post to rest in. The fulcrum-post has a recess cut 
on the top to receive the end of a lever and keep it in 
jilace. The lever has a mortice through wJiich the hoisting 
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bar. already mentioned, passes, the latter is perforated 
with a series of holes through which a pin passes by which 
t!ie end of the lever, under which the hydraulic jack works, 
can be fastened to the lioi.stii^c,' bar. The lioisting bar has 
a hook on its lower end to w hicii the weight to be raised 
h fastened by means of a sling. 

2o mine a weight. 

139. Pass a sling arrmnd the weipjht brinjrinjj the ends 
over tlie hook of the hoistinsr bar, taking in all tiie slack. 
Bring the end of the lever down on the head of the jack 
and put in the pin over it. Commence ]<umpiug. and 
raise tlie weight the full lift of the jack ; insert a pin in 
the hole of the hoisting bar, just above the bolster, to sup- 
}x»rt the weight ; take the other pin out atid run down the 
liead of the jack, as far as it will ^o ; bring the lever down 
as at first, and continue tlie operation as already described. 

To mount a 15-inch gun on its carriage. 

140. Two trestles are used, one for the breech and an- 
other for the muzzle. The gun is laid on the platform, 
the muzzle to the front, the vent uppermost, the nmzzle 
about two feet in rear of where the end of the chassis will 
come, so that when the gun is raised vertically the chassis 
can be i laced on its pintle and directly under the gun. 
Rai.S'i the gun to its full height as already described for 
raising a weight, run the chassis between the legs of the 
trestles under the gun and place it on tlie pintle ; place 
the top-can'iage on the chassis bringing the trunnion-rbeds 
under the trunnions and lower the gun into its place. 
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141. If the gun and carriage be both on the platform, 
or if the peculiar position of tiie platform be such as to 
render tfie foregoing method impracticable, the foUowhig 
nlivn may be executed : 

riace the gun in such a position that the axis of the 
liore shall he parallel to the central line of tlie chassis when 
the hatter is in place. Move the chassis parallel and close 
to the gun, the to[>carriage run w^U to the front. Put 
up the trestles over the gun and ciiassis, both being 
l>etvveei» the legs of the trestles; hoist the gun, and by 
iir^ius of the jacks raise and slide the chassis imder the 
f'lin and over the pintle ; run back the top-carriage until 
t he trunnion-beds are under the trunnions, and lower the 
gun into its place. 

142. It is possible with the gun-lift for four men to 
iiiuunt a 15-inch gun. A 15-in. gun has heen raised from 
the gr*nnd and placed on its carriage in fifty four minutes, 
lind dismounted from its carriage and laid on the ground 
in foi-ty four minutes. The a) paratus can be put up bj 
uv iueu and a director in twenty six minutes. 
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PARTTI. 

THE GIN. 

143. There are three kinds of gins used in service, 
the Field and Siege, the Garrison, and the Casemate. 



THE FIELD AND SIEGE GIN. 

144. When the gin is put to.arether and raif?e(i that 
part included between the legs and jjry-pole is Ciilled the 
inside; the outside being the part without the logs; the 
•right corresponding to the right hand of a man standing 
at the middle and outside of tlie windlass, facing towards 
it; the left coiresponding to his left hand. 

145. The detachment is composed of the same number 
of men as prescribed in par. 84. It having been march ed 
to the gin, the instructor teaches the mzn its nomencla- 
ture, and explains the names aud uses of the imijlements. 

146. The odd numbers are placed on the right, and 
the even numbers on the left side of the gin. 

147. The gunner, or chief of section, carries the head 
of the gin (when put together); passes tlie fall around the 
pulliesat the head of the gin; secures the loose end of the 
fall to the sling; hooks the single block to it; and super- 
intends the tying of all knots. 

No. 1 works the right handspika, and assists in p.v«- 
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ing the fall over the pullies, in slinghig the piece and 
moving the carriage. 

No. 2 works the left handspike, and assists in passing 
the fall ov«'r the pullies, in slinging the piece, and in mov- 
iug the cavri.age. 

No. 3 pnts the braces in the moi-tices of ths right leg, 
(works the inside handspike on the right, wneri there is 
no pawl and ratch 't); keys and uiikeys th3 right cap- 
squares, and assists in moving the carriage. 

N(\, 4 puts tile l)vacos in the mortices of the left leg, 
(works tiie inai le handspike on the left whsn thi^re is no 
jtawl andratclret); keys and unkeys the left cap^square, 
and assists in moving the carriage. 

No. 5 carries the top of the right leg. (]dac3s the hand- 
spikes of Nos. 1 and 4 in the mortices when th 'Vi is no 
pawl and ratchet); and assists in |ilacing t!ie slieaves, and 
in moving the carriage. 

No. *) carries th;; tup of the left leg; (places the hand- 
spikes of Nos. 2 and 4 in the mortices, wh'^n thara is no 
j.)awl and ratchet); and assists in placing the sh3ave3, and 
in moving the carria'ros. 

Nos. 7 and 8 work the running end of the fall around- 
the windlass; hold on or ease off; and assist in carrying 
sheaves and handspikes, in moving the carriages, etc. 

Nos. 9 and 10 assist in carrying implements, in moving 
the carriage, etc. 

Mechanical Maxoeuvres with the Field and 
Siege Gin. 

148. The implements necessary are: 

5 Ffandspi/^-es ; (with pawl and ratchet, 2 can he 
dispensed with, and 2 of the three remaining must be 
windlass-handspikes.) 
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1 Fall. 

1 Slinff. 

1 Lashing-Une. 

1 Hammer-wrench. 

3 Shoes, pieces of plaiik, with a small hole in each to 
jeceire the points of the gin. 

To put the gin together. 

149. The different parts of the gin having been 
bronght to the place designated, the instructorcommands : 

Put the Gin togetheb. 

Nos. 1 and 2 bring up the windlass. Nos. 8 and 5 
bring the right leg, and lay it with its outside undertieutb, 
in its proper jwsition with reference to the windlass. Nos. 
4 and 6 bring up the left leg, and place it in a con-espond- 
ing position. Nos. 7 and 8 bring the sheaves, l)olts, and 
fall, and place them near the head of the gin. Nos. 9 
and 10 bring up the braces and pry-pole, and assist 
Kos. 3 and 4 in putting the braces into the mortices of the 
left leg, and then into those of the right. Nos. 1 and 2 
put in the windlass. Nos. 5 and 6 bring the tops of the 
legs together and bolt them, when they put in the sheaves 
and pry-pole. The gunner pins the braces. 

To reeve the fall. 

150. The gin being put together, and still lying on 
the ground, the instructor commands : 

Rkeve the Fall. 

Nos. 5 and 6 raise the pry-pole until it clears the pub 
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lies. The punner, receiving from Jfos. 1 and 2 one end 

of the fall, passes it through the left sheave from below, 
and liaiids it back to them. They pass it through the 
fiheave of th^i single pulley (hooked, for convenience, on 
the middle brace), and return it to the gunner, who 
passes it through the right sheave from below, and gives 
it to No. 1, by whom it is secured by wrapping it around 
the middle brace. 

151. If the gin has been raised, the instructor gives 
the same command, when the gunner, mounting upon the 
upper brace, receives from Nos. 1 and 2 one end of the fall, 
which he passes over the left sheave from without to 
\\ithiu. 

The fall is then reeved in the manner prescribed. 
To carry the gin wJien put together. 

152. The gin is lying upon the ground, its outside 
downwards. 

153. The instructor commands : 



Carkt the Gin. 

At this command, the gunner applies himself at the 
liead. Nos. 5 and 6 apply themselves at the ends of 
the upper braces. Nos. 3 and 4 apply themselves at the 
ends of the middle braces. Nos. 1 and 2 apply themselves 
at the ends of the lower braces. 

151. The instructor, having indicated the direction, 
commands : 



^ hakd-booic or artillert. — appendix, ko. 2. 
March. 

The men lift the gin togethsr, and march oif, keep- 
ing step. 

135. The handspikes, fall, and sling may be carried 
either on the gin or by the remaining men. 

To raise the Gin. 

156. The instructor commands : 

1. RAtsB THE Gin. 2. Heave. 

At the 1st command, the gunner applies himself at the 
head of the gin. Nos. 1, 2, 3 and 4 apply themselves near 
the upper brace. Nos. 5 and 6 each place a foot against 
the lower ends of the legs to steady them. 

157. At the conunand, Heave, the gin is raised. Nos. 
and G take hold of the pry-pole as soon as there is no 

longer any danger of the legs slipi>ing,aad by pulling down 
upon it assist in raising the gin. 

To move the gin when raised. 

158. The instmctpT, wishing to move the gin a short 
distance, commands : 

Move xrtE Giif. 

Nos. 1 and 2 place each a handspike under the wind- 
las* from without, retainin r the small ends. Nos. 3 and 4 
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rioize the butt ends. Nos. 5 and 8 apply themselves at the- 
liandle of the pry- pole. 

March. 

l')9. The gin is lifted with care, and placed in tiie 
lesired position. 

To lower the gin. 

160. The gin is lowered in a similar manner to that 
prescribed for raising it. Nos. 5 and 6 raise the pry-jx)l3 
and ivssist in easing the gin to the ground, the outaide 
downwards. 

To mount a gun. 

Tt is immaterial upon which side of the piece the legs 
of thf gin are placed, but for uniformity they are gener- 
ally placed on the right. 

1(51. The gin being placed with its pullies directly over 
the trunnions, and the foot of the pry-pole thirtaen feet 
from the lower brace, the instructor commands : 

Mount thk pieck. 

No. 1 puts a hand.spike in the bore. No. 2 passes 
the eye or loop end of the sling around the knob of the 
jascable. No. 1 passes the other end under the hand- 
qdke in ths bora and hands it to No. 2, who draws it 
hrough the loop and fastens it eith?r by a knot or with 
he lashiug-rope. The gunner hooks the single pulley 
,u th'< sling just in rear of the trunnions, and fastens the 
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loose end of the fall to the sling near the same place. Xos. 
1 and 2 then go to their places at the windlass. The gunner 
applies himself to the hand.spike in the bore to steady 
the piece. Nos. 7 and S pass the runninj? end of the fall 
from the outside under the windlass, and take three turuH 
•with it from right to left around the left of the windlass, 
thev then step back three paces holding on by the running 
eu<J or slack, No. 7 being nearest the windlass. 

Heave. 

162. Nos. 1 and 2, or 3 and 4, according to the position 
of the windlass.place their haiids])ikes in the upj>er mortices 
and bear down until the ends of their handspikes are near 
the ground, the otlier two handspikes being inserted in the 
then upper mortices. No. 1 gives the couimand Heavb 
at which the first two handspikes are wit;hdrawn and 
tossed to the inside of the gin, the small ends resting on 
the lower brace and against the legs. Nos. 1,2, 3, and 4 Dear, 
down on the handspikes. Nos. 5 and 6 in the meantime 
put the disengaged handspikes in the npper mortices. 1'he 
operation is thus continued until the piece is raised to the 
required height; No. 1 always giving the command 
IjEAVE,and Nos. 5 and 6 placingthe disengaged handspikes 
in the upper mortices. 

The foregoing directions apply to the old windlass ; in 
case of the one now veiy generally in use with pawl and 
ratchet, Nos. 5 and 6 will assist iJos. 1, 2, 3, and 4, at the 
handspikes if necessary. 

Secuke the wi>*»lass. 

163. The men at the handspikes secure the windlass by 
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ftllowi ng the handspike in the upper mortices to bear 
agrtiiist the middle brace and legs. 

Wiien there is a pawl and ratchet, this is not nece^ry. 

Run up the carbiaoe. 

164. All the men except Nos. 7 and 8, bring up the oar- 
ria!?e as in par. KKl, until the truanioa beds are directly 
unJvir the trunnions. 

Slack off. 

165. Nos. 7 and 8 slack off the fall slowly ; the gunner 
steadies the piece by maans of the handspike in tlie bore; 
and the piece is lowered into its proper position. Nos. 3 and 
4 put on the cap-squares, and key them. 

Remark. 

166. If, fi'om any circumstance, it is not convenient 
to sling the piece in the manner prescribed, it may be 
slung with a short piece of rope passed around each trun- 
nion, and the ends fastened together on the top of the 
piece ; or, the trunnion-rings may be put on. 

Hook the pulley to this sling or to the trunnion-ringS ; ' 
bear down with one or two men on the handspike in the 
bore to balance the piece, and when it is raised sufficiently 
high run the carriage under it, and place a piece of hand- 
spike in the trunnion beds and a block on the stock (or on 
the rear transom in a casemate carriage) to receive the 
breech. Lower the gun, the trunnions directly over the, 
tninniou beds, until the lower surface of the gun bears on 
tlu' piece of handspike. Remove the sliiig from the truu- 
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Bions, and nin the carriage, witli th-^ jyiin on it, bac'; until 
the bead of the cheeks are in rear of a perpendicular let 
fall from the head of the gin. Pass the sling arouii.I tha 
chase ; hook the pulley to it ; a i l \r ji k tin gin nafcil tlie 
weight no lunger bears on the piece of handspike in the 
trtuiniou beds : remove this piece, and lower the trunnio.is 
to their phices ; bear down on the miUKsle, and remove 
the block from under the breech. 



To dismount a gun, 

167. The gin is placed in the same position with ref- 
«rienoe to t'le piece as prescribed for mounting it. 

168. The intructor commands : 



Dismount thb pikcb. 

The piece is slung, the cap-squares takan off, and the 
rnniiing end of th3 fall passad around the windlass, in 
the same manner and by the same men as prescribed for 
mcHiiting it. 

The commands Heave, Secure the Windlass, 
Run out the cakriage, and Slack off, are then given 
and executed in the manner already presci'ibed. 

Remark. 

169. If the ground is not firm, pieces of plank prepared 
■for this purpose, must placed under the legs anl the 
pry-pole before raising the piece. 
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To mount a Howitzer. 

To dismount a Howitzer. 

A howitzer is slung, mounted, and dismounted in tlie 
maimer already prescribed for tlie gun. 

To sling a mortar mounted on its bed. 

170. The sling* is passed under the front notches, then 
crossed over the top of the mortar and passed undei" the rear 
notches, The single pulley is hooked to the sling where 
it crosses the top of the moi-tar. The mortar is raised or 
lowered by the gin iu the manner prescribed for the gun. 

To sling a mortar without its bed. 

171. The sling is passed around the trunnions. 

To shift the fall. 

172. As the turns gain once the diameter of the fall at 
each revolution of the vrindlass, they will, when the 
weight has been raised a considerable height, come 
against the opposite leg ; the instructor then commands : 

Halt — shift the pall. 

The windlass is secured as in par. 163. Nos. 7 and 8 
liold oil to the slack. The numbers at the handspikes on 
the side towards which the turns on the windlass have 
gained, overhaul a sufficient length of the end of the fall 
and make a double hitch with it around the leg below the 

.* Made of 4^ in. white rope, 24 feet long, with the ends spliml 
together. 

28 
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iower cross-bar, passing the end inside of the windlasH 
and braces to the chief of detachment, who mounts on 
the windlass, and makes with it a rolling hitch on the 
standing pait of the fall, near the up|>er braces, when he 
descencU. 

Ease away. 

173. No. 7 slacks off until the veight bears on the 
end of the fall. 

Shift thb fall. 

174. Nos. 7 and 8 ease the slack. The men at the 
handspikes shift the turns on the windlass to its 0]>posite 
end. Nos. 7 and 8 tighten them and hold on. 

The men "work at the windlass until the weight Wars 
pn the fall, -when the windlass is secured. The chief of 
detachment unties the rolling hitch, and the manoeuvre 
is resumed. 

'Jdemarks. 

175. Six m*>n (including the chief of detachment) are 
Kufficient for nioiuitiiig or ditniotinting any siege piece by 
the siege-gin ; but for the purpose of instruction, this 
gin being more easily handled than the casemate and 
g-iHTison gins, the same number of men have been pre- 
scribed as are necessary for them. 

In this case Nos. 1 , 2, 3, and 4 work the handspikes ; 
No. 5 holds on to the running end of the fall ; and tlie 
chief of detachment steadies the piece. 
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Garrison and Casemate Gxs9. 

176. The garrison and casamate gins diflFer from the 
siege gin in having two braces of iron instead of the three 
wooden crossbars or braces, and in having the prv-ptile 
inserted between the legs, which are kept together hy the 
clevis bolt. The upi>er pulley (generally treble) is hook- 
ed to the clevis. 

177. The gin is put together on the ground, and 
raised by moving up the legs and pry-jwle towards each 
other. T*he pry-pole has cleats nailed to it to enable a man 
to mount to the head of the gin to hook on the pulley and 
to reeve the fall. 

178. The gin is lowered by gradually drawing out 
the legs and pry-pole until the men can get near enough 
towards the head to support it ; it is then lowered upon 
the piece or on the ground, as the case may be. 

Ratchet windlass, 

179. A ratchet windlass is now applied to gins, and 
the handspike is inserted in a box to which a pawl is 
attached. This pawl catches in the notches of the 
j-atchet when the handspike is borne down, and slides over 
them as it is raised. Another pawl is hung fi-om the 
legs which catches in the opposite notches of the ratchet, 
and prevents the windlass from turning backwards. 

As the handspikes are kept in such a position that the 
men can apply themselves with advantage, one man is 
enabled with this windlass to raise double the weight he 
could with one of the old pattern. 

Note. — In putting in the windlass, care mast be taken to make 
the ratuliete and pawl uonespoud. 
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A. 

Air: Resistance of, 175. 

A ramuultion : of siege train, 44; tot 
aioiuited batteries, 49; Btorago of, 
124; weiglit of fixed, 127-8; pre- 
paration of, 117-23. 

An'U/K; of greatest range, 74; of 
fall, 9.3; of elavatioii for mortars, 
74; of elevation for Btouo mor- 
tars, 73 — Natural angle of sight: 
rtefluition of, 12: of liowltzers, 
36-7. 

AVISIAL POWEB. 191-2. 

Arc, elevating, 19. 

Akea of a circle, 19.3. 

AitTiPioiAL line of siglit, Gl. 

ARTit.i.KRV: Definition, 7; Kinds 
of, 7; Metals used in construe 
of, 7; liow rendered uiiservicea- 
bl«,20-l;Seaooa8t,41; liow mounts 
ed, 41; Field, 46; Mounted and 
horse, 4S! advantages of horse ar- 
tillery, 81; Carriages (see cg,r- 
rittdei); method of embarking 
and disembarking, 201-2-3; Pro- 
portion to other arms, 47; propor- 
tion of in siege train, 43; for 
mountain service, 45; How rend- 
ered unserviceable, 20-1. 

astkaoal and fillbts, 13. 

Attack op a post, 178-9. 



BaI/LS: Diameters and weights, 
126-7; computation of weight ajid 
diameter, 119; piling, 123-J; num- 
ber In a pile, 125; ar«, 116; Ught, 
116;8moke,116;penetration of,l77. 

Bahbette Cabkiaob: deflnltion 
of, 157; description of, l67-«. 

Barrels: for gun-powder; mark- 
ed. 109; piling, 110; transporta- 
tion of, 111; rolling, 103. 

Base- Line, 12; 

Base— Kino, 12. 

Battery: Definition of, 10; PieU, 
48; Mounted and horBe,48: mount- 
ed battery for war, 49; of moan- 
tain howitzers, 60, 

Battery Wagon, 165. 

Beds; Weights and dimengiona of 
mortar beds, 39; Doscrlption of 
siege mortar beds, 161-2; of sea 

Board, pointing, 67. 

Bore : Definition of, 13. 

BoRMANN Fuze, 135-7. 

Brass Cannon: external injury 
to, 24; causes of Internal Injury, 
24; durability increfwed, 2&. 
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BkeAchuto: twst position for bat- 
tery. 45; manner of, 45; tii 
quired for, 45-*i. 

BuEAOru of river ascertained, 
196-7. 

Breecm,12; base of, 12— 8lght,( 
gtructiou of, Ifi; liow usod, 61; 
pto(«e8 supplied with, 17. 

Bronzb: compoBitiouof. 7; qual- 



ot'' brouzo 



tofor cannon, !); kinds 

BuBxiNO gan-i>owder; Qulcltuess 

of ascertained, 109. 
BintSTiXG OPEN gates, 198. 
Bi'SHiso a eaiiuon, 2;>; metal nseu 

for in ease of bronze pleee8,2');ob- 

ject of, 20; wliat pieces are bush- 

ea, 20. 



Caisson: description of, ISM; 

number with a Held batterj',49 
Cakixo of powder prevented, 111. 

l>er of in a piece asoertaii'ibd, 11. 

■Canisters: for field service how 
made, 113; how piled, 121. 

Cannox: how rnarlced. 22-;t; con- 
ilemued cannon how marlied, 23; 
kinds of, 7; ((roof of, 2.H; exter- 
nal and internal injuries of brass 
cannon, 24— Iioneyconibed, 25; 
cause of. 25; durability of 'bronze 
c:inuon increased, 25; iron can- 
non. Injuries of, 2Fr, Service of, 
how judged, 25; preser\-ation of, 
26. 

CA-R<-A.9SE8, 11.5. 

r.AURtAOEs: classification of . 149; 
movable. 14SK50 — lield, 161-2— 
number In a field battery, 49 — 
limber, 152— weight of field oaiv 
riatesanil limber, 15.3 — mo'.intain 
artillery, 133 — prairie, 13*4—. 
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sieRft gun carrlajje. l.'Vl-^; weight 
of sia,s?a gun carriage and liml)3r, 
15.5-.St;»tiou!ir,v, 15',-T— barbette, 
0 pi itle caniage f o» 
lh'1-2— flank ca8> 
. 'aisson, 161 — For>;o, 

ltK>-Battory Wagon,16.-V-Mortai- 
wagon, 1G7— mortar beds, 
— lin:ul cart, 1»;7— Hand sling 
cart larjfa sling cart, 16 1. 
CAiiTiuixiic iiA(;s:where liHed.lll, 
Cascablk, 12— use of, 1!). 
Cast Iros: composition of, 8— 
qualities, 8— why preferred to 
bronze for cannon, 0. 
Ch.vmiier, 13— what mortars have 
chambers 38— gotner, 38— what 
howitzers have them, 35; form 
of, .15. 

CuAKOES: definition, 69— for field 
pieces, 6!)— for heavy guns and 
howitssers. 70— for mortars, 70— 
for fire balls, 69— for hollow pro- 
jectiles, 121K}1— for ricochet fir- 
ing, 9r>. 
Chase. 13— ring, 13. 
'"Hassis: for barbette rarriage 1.58- 
9— for flank casemate IKJ— for 13 
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Cheeks, 150. 
Chocks, 2T5. 
CoMPo.siTios for preserving Iron 
pieces, 200; appllcatioa, 20O-1; for 
axletres of carriages, 198. 
CoxDEMSEi>cAXMox, how mark- 
ed, 23; shot and shell mark- 
ed, 123. ^ 
Cqntfnt: of conic frustum, 193-4; 
of spherical R3gment,l!)4;of gora- 
erchambor. 194; of a rectangu- 
lar box, 191; of a barrel 194. 

COPSTER Ht'ItTERS, 159. 
CYLMrDEft-MILL, 103. 
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DEFitAM?: definition of, 105. 
Depth of penetration of bails, 
117. 

r>«iS€EifT of falling bodies : law of, 
2(X) 

0BTACHMENT: formation of 205-6; 
mart-li to tlie battery, 2()7; telling 
o!f, 2.IT 8; to rest, 20!!; to change 
posts, 209; to leave tlie battery, 

Deviation of projectiles, 
causes of, 62. 

Diameter: of bore of Coehorn 
Mortar, 38— of cast Iron balls how 
found, 119— of shot, sheila and 
case. 126; of rent, 14. 

Dimensions: of guns, Z3; of how- 
itzers, 36; of mortars and beds. 
39; of a parapet to resist artilleiy, 
196. 

Dipping of the muzzle, 97. 
Direction, how given to guns and 

hovdtzers, 5!>— tt) mortars, 66 — 

at night, 6«— when wheels are 

not on the same level , ea. 
DlscitAUOEs: number an iron gun 

can sustain. 46. 
Dish of a wheel, 150. 
Dispart of a piece : deflnition ot 

12. 

Distance: for firing field pieces, 
54— ascertained by sound, 190— 
determined by a tangent scale, 
un—ot recoil, 96— of ricochet 
battery from object, OT. 

Dolphins; definition of, 19— no 
longer used, 19. 

Dbivino out shot wedged in the 
bore of cannon, 21-2. 



Elevating Arc, 19. 
Elevation: neceslty for. 69— how 
ven to (cuns and howitzere. 69; 
mortarc, 65 — ^Instruments for 
giTiiig, angle of tor mortars. 



74; for ricochet fire, 96; forgrevt- 

est range in racuo, 74. 

EMBABKISft ARTILLEBY UmI it! 

stores, 201-2. 
Enkilade, 195. 
Knkilai>ix(> a work. 94. 
Kphouvette, 3iM0. 
External injury to cannon, 24. 

F. 

Face of the piece: definition of. 13. 
Fall: point of, «;{— angle of. 93. 
FALLINC3 bodies, law of descent 
of, 200. 

Field Artillery: kinds of, 46— 
proportion allotted to an army in 
tlie field. 47— how divided. 48— 
charges for, 69— tables of raiigea, 
76-80. 

Field BATTERv:nnmber of pieces, 
48— Sitteries of horse artillery, 
49, (rwtr)—oi Galling guns. 49 
(note) — composition of on war es- 
tablishment, 49— compoeitio:i of 
mountain howitzer battery, 5(» — 
ammunition for, 49 — draught 
hoi ses, 49— number of carriages 
for, 49. 

Field carriages: kinds of, 151- 

description of, 1.51-2. 
Field Gun: how mounted, 32— 

charges for, 69. 
Field and siege gin, 316. 
Field Park: how composed. 50. 
Field Shells: loading, 121— 

charges for. 130. 
Filling: mortar shells, 122— sheila 

for heavy guns, 123. 
Fire: direi't, 27; pl-mging, 27— 

vertical, 37; advantages of. .17. 
Fire balls : J 16 ;how preserved,I25, 
Firing: field pieces. 53-4— rapidity 

of, for mortars. 40; for field pieces, 

66— within point blank range. 

rtile for, 60— at night with guns 

and howitzers, 64; with mortsrs, 



upwards under a large angle on 

the point Wank range, 73— tables 

of, 76-91, im-8. 
Fixed AMMliJiJTroN:8torage,121— 

welghta of, 127-S. 
Flank cahkmatbcarkiaos: 162- 

3— •ervlce of 24 pJr. howitzer 

mounted on, 221. 
Flioht of projectiles: time of, 

176— app.'oxiraate rule for time, 

188. 

Foox SOLDIER, space occupied by 
1b ranks, 193, 

Forces actitig on a projectile, 69. 

Ford: depth for pa^s.ige of troops 
195-best bottom, 176. 

Forge, 163— number with a field 
battery, 49; with Held park, 50. 

FRicxfos primer: description of, 
139— advantages of, 139. 

Fuzes: deiinition of, 132— time, 
1*2— perou33ii>n, 132-3— concus- 
sion, 133— wooden, 133-1 — mortar, 
134— papjr, 135— Bormaun, 13>-6- 

• 7— U.S. sea coast. i;«. 



GatI/IXO gits: made of steet, 9 — 

dewriptiou of, 31. 
Qixs : field and siege 168; garrison, 

168; casemate, 169— mechanical 

m'lnaeavrei with, 316-27. 

GOMKB CHAMBER, 38. 
GRAPE SHOT, 114. 

Gravitv: speciflc, 200— force of, 

Grease for wheels, 197-8. 
Grenades: an^jle under which fir- 
ed, T.?— kinds of, 115— ase of, 116. 

GBirXXET WADS, 120. 

Oboovbs: of rilled gtma in our 
svrrice, 34^— mode of cuttiug, 39. 
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Guy carbiaoes: field, 151-2; 
siege, 154; b trbette, 157-8; flank 
casemate lfi2- i— :ttouiitain, 133— 
prairie. 153-4;for Gatlin^g ins, 161. 

GOXXKBS lMPLK!«EJfT8: Iivel, 18; 
quad;aiit, 18— how Uiel, 18, 61. 

QVa METAI-, 7. 

Oust powdek: Ingredients, 102; 
proportion of, 102; manufacture,' 
I03-l-5;i{l[iution,intianimationaiia 
conib.iution of, 105— (lualities of, 
tits — kimU used iu our service, 
107; proving, 108— gravimetric 
density, KW-speciHc gravity,109 
— hygrometric proof, 109— rela- 
tive () ulck ness, ■ 1 09— packiiig;109 
— b irreln how marked, 109 — stor- 
as[e, 109— transportatio i, 



deiinition of. 27— kow de- 
iiomiiinted, 28— principal parts 
of .28— how claauifled, 28— smooth 
boras, 28— riliea, 28— description 
of 12 pdr.,30; of 3 inch, 31; of 
G:itUiig gun 31— how mounted, 
32— projeittiles used with, 32— 
nomenclature of, 12-14— weights 
and dimensions of, 33— field gun 
how mounted. 52— charges for, 
6!>-70— amount of windage, 10 1— 
Service of a gun mounted on 
f iege oaiTi.ige, 212, 221; of 10 inch 
Roilman gu ii or 8 in h rifle on iron 
car i.age, ^.V^-fy, of a 15 incji gun, 
2.'>6-66; luechauical manreuvresof 
siege gun. 276-89— moving and 

»,»T...*f..» ...... , Ollt IR 



H. 

H.ASD CAttT, 167. 

Hand sr.ixo cart ,168. 
Hal'ssB: pendulum, 17' 
Hay: weight of, 193. 
Horses: nnmber required for a 
field I»at;eiy49; for tdege train. 



44; power of, 191-2; space oocn- 
pted by. 191; number requirtid 
far siege guik, 156; weight of, 191, 

HOKSE ARTi ULEB V : rate of mareh, 
192; peculiar twlvautages of, 51. 

Howitzers: detluitloii o£,.35 — how 
denomiuateU, 35— kinds of, 
advantages of, 30— weights and 
dimensions of, 36— charges for, 70 
—tables of range 4,t9-«8—Mri»idflgB, 
101— pointing, 69— service of 24 
pdr. howitzer on flanlc casemate 
carriage, 2ai-25— of 8 inch howlt- 
Eer mounted on a 21 pdr. siege 
carriage, 22.V30— niechiiiiioal - 



— machan- 

tcal m»Hixiivre»wlthgttiLi,31M7. 
BCETKBS, m, 1S9, 173. 

I. 

Iok: thickness for passa'^ of In- 
fant i-y, cavalry and artillery, 195. 

Implemekts : quadrant.lS ; breech 
sight, 16; pendulum haasse, IT; 
gunners perpendicnlar.lS; polnt- 
Big stakes. 66; pointing wires, 66; 
plummet, 18; pointing coixl 6T. 

INCKNDIARV COMPOSITIOX, 141. 
lS.rUEIE8 TO OANJfON. 24. 

Ieon preferred to bronze for can- 
non, 9. 

lUITtAI, VEtiOOITV. 27. 108, 174-5. 

Ikon caxxox usedln land service, 
9— numbui' of di^harges an iron 
gun can snsbdn. 46. 

Inns Pla-i ss: perforation of deter 
mined, 176. 

J. 

J<7XK WADS, 129. 

K. 

KiroB of cascable, Hk 



Ladoratory stores: fuses, time, 
132; percussion, 132-3; concussion; 
133; wooden 133-4; moitar, 134 } 

Baper tlma, 135; Bomiaun, 135-7; 
r. S. sea coast, i;J8— portrire. 138 
— slow match, 139— quick matcb 
140— Valenciennes composition, 
140; used for, 141. 
Lackgr for iron gunB,200. 
tiGNGTn of cannon, definition of, 

10; extreme length, 11 
Light balls, U6. 
liiMnEiis for Held carriages, 152; 

for siege carriages, 155. 
I.INB of lire, 72— of metal, 11; not 
permanent, 62-3 — ai'tiflcial line 
of sigh^ 61. 
IjOadixo: Held shells. 121— case 
shot. 121; mortar isheil.'*. 
shells for heary guns, 123. 

M. 

Macrixes: field and siege gin. 68 
— gar:t-ion cin. 169 — casemate 
gin, 169— hydraulic jacks, 16i)-7;i 
tAOAZlNEs; moisture of, how ab-; 
sorbed.lU; powder stored in, 110 
precautions wh;;n open. 111. 
tABoitKS: hor.-e-artilleiy, Ueldar- 
tillerv. cavahy and infantry, 192. 

Marking: civnuon 22-3; condemn- 
ed shot and shijll, 123; powdjr 
barrels, 109-10. 

Match: qaick, 110; slow, 139-49. 

Mechanical MAxtKavBES : gen- 
eral directions 27 1-.5— of siege gun, 
276-89 — of 8 ini'h howitzer mount- 



mortar, 30(V8— of sea coast m 
tars, 308-9— moving and mount- 
ing gnns, 31A-16; Laidley's.gon 
lift, 313-15-with gin. 316-27. 
Mktals : for cannon, 7. iL 



MbtRIC 8T8TB«: measures, 203— 

weights, 204. 
MOMESTCM, 191). 

MoRTAKS: definition of, 3T— «d- 
VMitageB of, 37— those used in 
our sei-vice, 38— fonn of those 
without ohambeiB, 38 — how des- 
lfn>ated, 38— how nionntod, 3S-9— 
weights and dimensiojis of, 39 — 
8toue mortars, 10— Cophon I use of, 
40— projectiles used with, 4(V— 
rapidity of tite of. 40— rule for 
pointing. 65 — liirootiiig by point- 
ing wlies, 66; by pointing ^t»ke8, 
86-7 — pointing liojird, 67— ehiirges 
for, 7«— time of flight for siege 
mortars, 7.5— tatdes of rangis, 
fic-91 — windage allowed. 101 — 
plaiform for slegv;. 144-.'5; for sea 
coast. 146-**— S -rvice of 1« inch 
Biege,230-37; of an 8 inch Ae^^; 
237-«; of a Coehoni,238; of ISinih 
sea coast, 23SM3; of 10 imh I'ca 
coast, 244; of 13 inch sea coast 
moiinti'd on centre pintle car- 
riage.244-9; mechanical uianojuv- 
re» of 10 inch siege. 3(H'-S: of sea 

. coast 30P-3; with gin, 316-27. 

MoRTAB Wagon, 167— to mouat 
gun on, 286— to dismount gun 
from, 287— to shift (jun from gun 
caniage to, 28*— to Aift gun from 
Mortar-wagon to gun caniage, 
28»-289-to mount 10-inch mortar 
upon mortar wagon, 303— to dis- 
mount 10-inch mortal- from mor- 
tar wagon, 306-7. 

MorxTAJN ABTiLiKJtr: dimen- 
sions and weight of .36— coaij oei- 
tion of battery of. 60— ranges,?;). 

Mules, sttengui of 191. 

N. 

KATtntAi. AKGI.E, of sight, 12: Mne 
of siglrt, II. 

KscB.ia. 



NiOHT rmrsa: wilh guns and 
howl+,zer%, 64— with mortars. 68. 

NoMEscLATunE of a caunon. liS, 
13, 14. 

O. 

Oats: weight of, 193. 



Paok horse, 192. 

Pakai'KT KAKTjrEN: thickneps ol 
to resist tire of Held and siege 
pieces of old system. 195. 

Pakkott Gl"xs. 180-9; weights and 
dimensions of. 181 — projectiles 
used with. 18(V— weights of pro- 
jectiles used with, 182— kind of 
powder eniploywl, 1^2— how lo.id- 
ed 1S2-3— de.-cHptioB of sights of, 
183 — elevating screws used with, 
18.>-1— carriages employed. ISW— 
ranges of ,184-i- ;penetratioii of ,lf.9. 

Pf.Nwi'LUMs: length of, 198— form* 
ula for determining length of 
the seconds pendulum in any lat- 
itude, 1!.'8. 

PEXnuIAM HAUSSE. IT. 

Pksetration of projectile". 177— 
when lired f :oro 4% liich gun. 
177— wlien lired from field pieces. 
I77-«. 

Perpendicular gunners. 18. 
Piece of artillbry : dimensions 
of how regulated. 10 — lengtJi of. 

10— bore ol.ll—calibre.ll— sights, 

11— line of metal, 11— axis of. 12. 
Piling btdls, 123; canisters, 124;- 

loadetl hells. 125; powder bar 
rels. 110; immber of shot in a 
pile, 125. 
Pintle, 160. 

Platforms. 142— siege, 142-3-4— 
for siege inortars,144-&— rail, 146— 
ricochet, 145^for sea coast mor- 
tafs, 146-8. 

Flvmhet: for mortar service, 18 
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— forieg»ilatlng march of inlan- 
Uy, 201—how made, 201. 

PoiKT-ULAXK range, 71. 

Pointing: guns and howitzers. 59 
—mortars. (>r>— wires, 6(>— aiakes, 
t)6-7— cord, 66— board, 67. 

PoUTFiaE, 138. 

PttACTICAL OUXNEKY, 174-7. 

PUAIttlE CAIUMAOE. 15S-4. 

FuEroXBEUAXCE, 19— why given, 
1&— gull.^ having, M. 

PUESKUVATION of CaiHlOU, 26— 

llxed ammunition. 124— of balls. 
123 — of grape and canister, 123 — 
of tire bHlI«, 125. 

Primek : frl>'tion,139. 

Pito.iECTILEa: velocity of, 27; In- 
itial velocity. 27; remaining vel- 
ocity, 27; terminal velocity, 27; 
tlnal Velocity 27— used with guns, 
82; with mortars. 40; witli ^iege 
tarain, 44-5— deviation of. 62— 
clasues of, 112— rifle projectiles 
h')w dei>ignated,ll2— sniooth bore 
projectiles how designated, 112— 
noUd shot, 112— shell,H2-13— case 
shot, 113 ~ canihtet, 113— grape, 
ll4— grenades 114-15 — carca«^^e.■<, 
11.5— nre balh. I16-light balls, 
lll^smoke balls, 116— different 
kinds of rifle projectiles, 116— 
kiui's used with Held pieces, 117 
—(Uameiers of, 126 — weights of, 
127-8- -charges for, 129-31. 

Q- 

QUADKAST, gunners': description 
of, l^how used, 61. 

QOABTKB BtGH'l'S, 15— AUt in lise 

in our service, IS. 
Quick match, 140— used for, 140. 

R. 

Kakges: doflnition. 71— point 
blank,71; British point blank, 71; 
oauses which vary point blank, 
72— extreme range, 73— angle of 



greatest range in vacuo, 71— ta- 
Dies of, 76-91 — of Parrolt gui\s, 
184-8. 

Kate of march of horse artiUei y, 
ivalry and infmitry, 192. 



>f po.-itlon of axis of trui 

Reinfohce, 12 — band, 13. 
KKsisTANrE OF AiB to motion of 

projectiles. 175. 
Ricochet: dennition,92—objectf>f, 



95. 

KiFLE guns: definition of, 28— 
leading systems for rifle guns, 
28-9— method of cutting the 
grooves, 29-.30— description of 
grooves of rille guns in oar ser- 
vice, 34. 

Rrsi BASES, 13 — use of, 13. 

King wads, 120. 

' iVEHs: breadth of ascertained, 
196-7. 

Rolling barbels, 103. 
KoL,l.EU.s, 275. 

UoPEs: size and strength of, 196. 



Sabots: difference of in field ser- 
vice, 117 — arrangement of for 
field guns. 117— mode of fasten- 
ing th«m to piojectiles for Held 
service, 118; for heavy shells, 118; 
for canisters, 118— none forgrape 
shot, 118. 

Scaling a piece. 22. 

Sea coast pieces; how mounted, 
41— kind of in our service, 41. 

Service: of a gun mounted on a 
siege carriage, 212-21 — of 'a 2 4 
pdr. hOAi.zer mounted on a ttank 



IXDKX. 
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Msenwte carriare. S3t-.'^-of an 
inch Uowitaser nioauted on a 21 
ptlr. siege t a. liage, i£5-3U— of » 
IMiich siego inorta •. 230-37— of 
ail »-iueh «iiege inomr, 237-8 — of 
a coehorij munar. 238 — oi a 13 
Inch sea coast iiioitarwi bed with 
eccentric axle, 23S>-13— f)f a lO-iu. 
■sea coast mortar on bed with ec- 
centilc axle. 2+1 — of a la-iiioh aea 
coast morUr mounted on a cen- 
tre fiinllj carriage, 2U-1;>— of a 
Kl-tm-h Jtodnian smooth boie or 
8-iucli litte on an iron carringe, 
i»0-6— of a t5-inch gun on contrv; 
pintle carriiige, wl h air cylin- 
ders. 25<Mi6; «a lie on f ontpmtlu 
carriage with air cyliadeig, 206. 

Service of hkxvy aktillerv- 
geueial direction <, 205 — for ra- 
uon of a company iiuo detaih- 
meut for, 205-<; — the march to tlie 
hatteiy, 207— telling otf the ds- 
tach.ueiit, 207— to cause the can- 
noneers to take their po,;t8,2 '8— 
to allow tliedetachment< to rest, 
209— to chanffe po.stH, 'JOMO—to 
leave the pieces, 210 — to r.;- 
•forin the company and leave tlie 
battei-y, 210— service of a bat- 
tei7 of save al pi^-ces, 211. 

SiiELi-H, 112 l.f ; diameters and 
weights, 12(>-7 — nto<te of cdnipnt- 
tng weiglits of, 11!) — weight of 
ponder t<> lill.ll!) — strapping, 117- 
*— loading, 121-3— ranges, 7t>-Sll— 
ooudemned liow marked, 123 — 
veloci.y of, 174. 

Shot: solid, 112— rule for finding 
weights and dimensions of spher- 
ical cast iron sho;,119 — conder ■ 
ed, h 



Wore, 21-2— velocity, 114. 



train, 43— best position tc 

a breach ,45— lire how conducted, 
45 — loiigUi of time required, 45-6 
—kinds of carriages,154 — descrip- 
tion of siege gun carriageti, 151- 
.1— of siege lit—* - ' ■ " 



acgc iiiuiuin beds. 161-2. 
natural angle or, la— na- 
tiuiu ausit > of 111 howitasero, 36-7 
— artitieial line of, 61. 
roHr.i OK \ I'lEor?: defliiition ot, 
U— how deteri linoil, 11 — quarter, 
13. 

Mxo cart: hand and large, 168. 

bUW M.VTCH, 13!M0. 
«<)KE HAM.S.'UO. 

)Uxd: veUwity, 190— distance de- 
tt-nuiu.Hi by, 190. 
•h(:iFic<iKA.viTV, 200. 
I'liKincAL OA8K: loading, 121 

■TKIVn (■ANXOX, 20-1. 

ri.vG : how planted, 



6(i-7. 

Steel: composition of, 8. 

Stone .moktar: used for, 40— 

a. on '8 how disposed, 40 — s .pev- 

Beded bv, 10. 
Stohjnc of hxed ammunition, 124. 
Stkahi'ISu ihot and sliells, li7-«. 
Stke.vdth of ioe,195— of rope, 196. 
Swell of the muzzle, 13. 
S v.STiiiis for rifle guns, 28-9. 



Tadles: of weights and dimen- 
sions of guns, 33 — of howitzer.-", 
36— of mortars and beds, 39— oi 
composition of mounted batte- 
ries, 49 — of charges, 69 — of ranget 
7(5-91, 184-8-of ncochet filing, 95 
—of wiiid.'ige allowed, 101— of di- 
ameters of solid shot, shells and 
case, 126 — of weights of solid 
Bitot, shell <, case shot and llnisb- 
ed cauL>ten) of guns and howitz- 
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INDEX. 



ere, 12T— of mortar sbeUs. 128— of 
pi oJi^ctUeB and rounds of ammu- 
nition for field pieces. 128— 
charges for case shot and sheila, 
t2!V-3l— of dimensions of parts of 
sea coast mortar plalforins, 147 
—of measures, 198 — of avoirdu- 
pois weight, 199— of Troy weight, 
11»!>— of ihoiJit 



Ko. 1; Briti.-hiaiiiiouiiiidan.rou- 
nltlon, S, 4, and 5 of appendix No. 
1— of Ge'rii an cannon and pro- 
jei'tiles, 6, of appendix Ko. 1 — 

iiiid projectiles, 7, of appendix 
No. 1— comparative eiieray of 
proievtiles for French, BiitiBb, 
aiKl tiennan guns, 8, of appen- 
dix No 1. 

T.vothjs of field artillery, 52-7. 

T.vnoe: 



Tu 



5, 15-16 

T for siege mortar. 



Tk.\>sI'<>utation: of artillery by 

quired fortraiis)jOrtalioiiof siege 
gun, 156. 

TnAVELLtNG TRUSKIOIi BEDS, 

1S6— Object of, 156. 
Tkavekse circles, 159. 
True -wisoage, 98. 
Tkcksiohs: definition of, 13— use 

of. 19. 

Xwist: definition of, 30. 

V. 

TJXSWKIKG CAKNON, 21. 



COMPOSITIOX, 



u.al, iT— jujtial velocity liow as- 



certained, 174-5— loss of from re. 
Blstance of air, 176— of sound, IWC 
—causes affecting initial velocity, 
176. 

Vent: definition of, 14— diameter 
of, 14-po8iUou of, 14-15— bow 
replaced, 20. • 

Vebtical fire, 37. 



Wadb: grommet, 120 — junk, 120. 

Water: weight of,201— allowance 
for a man, 193— for a horse, 193. 

Weights: of guns, 33 of howit- 
zers, 36— of mortars and beds, ;9 
— of projectiles, 127-8— of plat- 
forms, 14;i-5 — lield cariiage and 
limber, 153— of siege gun car- 
riage and limber^ 156— of top 
carriage and chassis of 16 inch 
gun, 161— of caisson for lield car- 
iiage. Ifrl-of forge, 166— of bat- 
tery wagon, 16i5— of wheels", 166 
—of mortar waKoii,167— of liaiid 
cart^ 167— of sling cart, 168— of 
field and siege gin, 168— of gani- 
soii gin, 169— o casemate giii,169 
—rule for finding weight of t'olid 
and hollow sj lievi* mI projectile.", 
119 — lor tindiiig weight of pow- 
der to till shell IIS)— of ch.iiges 
for ca.«e I'hot and shells, 1U!-31. 

Wheels: description of in mova- 
ble carriages, 150— dish of. 150— 
for field carnages, ice — weight of 
wheels for field, tiege and moun- 
tain artillery carriages, 1C6; of 
oats, wheat, corn, and hay, 193 
—carried by horse, 192— car- 
lied by an infantiy solditr, 1S3. 

Wisdage : detiniti< mi, 98— net e»: i- 
ty of, 98— advantages of aredut- 
taon of, 98-9— loss of velo< ily, 9S 
—amount allowed to guns, how- 
itzers and mortars, 101. 

Wires, pointing, 60. 

Wroigrx 1»ok : qualities of, 8. 
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D. VAN NOSTRAND, 

aj Murray Strbet and 27 Waresn Street, 
NEW YORK. 

FRAKCIS. Lowell Hydraulic ExperimenU, being a 

selection from Experiments on Hydraulic Motors, on 
the Flow of Water over Weirs, in l>pen Canals of 
Uniform Rectaneuliir Section, and throt^h submere- 
ed Orifices and diverging Tubes. Made at Lowell, 
Massachusetts. By James B. Francis, C. E. ad 
edition, revised and enlarged, with many new experi- 
ments, and illustrated with iwenty-three copper^ate 
engravings, i vol. ^to, cloth ^15 01 

ROEBLINQ (J. A.) Long and Short Span Railway 
Bridges. By John A. Roebling, C E. illustrated 
with large copperplate engravings of plans and views. 
Imperial folio, cloth *S ot 

CLARKE (T. C.) Description of the Iron Railway 
Bridge over the Mississippi River, at Quincy, Illi- 
nois. Thomas Curtis Clarke, Chief Engineer. 
Illustrated with 21 lithographed plans, i vol. 4to^ ' 
cloth 7 SC 

TUNNER (R) A Treatise on Roll-Turning for the 
Manufacture of Iron. By Peter Tunner. Trans- 
lated and adapted by John B. Pearse, of the Penn- 
l 
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ylvmnia Steel Works, with nmnerous engravings 
wand cuts and folio atlas of ptale*. Ira 

ISHERWOOD <B. F.) Engineering Precedents for 
Steam Machinery. Arranged in the ii.ost practical 
and useful manner for Engineers, Bv 15. F. Isher- 
wood. Civil Engineer, U. S. Navy. With Illustra- 
tions. Two volumes ill one. 8vo, cKiih $a . 

GILLMORE (Gen. Q. A,) Practical Treatise on the 
Coi>sirui.tioii Oi Ru.tdi, .Mreets, and Parenienis. By 
Q. A Gillmore, Lt.-i ol. U. -■» Corps ot' Engineers, 
Brevet Major-Gen. U. S Army. With 70 illustra- 
tions. umOiCloth 3 < 

■ Keport on Strength of the Building Stones in the 
United States, etc. iivo. i.lustrated, cloth i j 

CAMPIN on the Construction of Iron R00&. E/ 

Francis Campin. 8vo, with plates, cloth a c 

COLLINS. The Private Book of Useful Alloys and 
Menuiranda for Guldsniiihs, Jeweilei*. &c. By 
Jame.4 K. Collins. iSmo, cloth 7 

CIPHER AND SECRET LETTER AND TELE- 
GRAPHIC CODE, with H<^'s Improvements. 
The raost perfect secret code ever invented or dis- 
covered. liHiiossibie to read without the key. By 
0. S. Larrabee. i8mo, cloth. > o 

COLBURN. The Gas Works of London. By Zerah 

t 'olbum, C. E. I vol tamo, boards. 6 

CRAIG (B. F.) Weights and Measures. An a 
of the Decimal System, with Tables of t onv _ , 
for Commercial and Scientific Uses. I!y B. I'. Craig, 
M.D. I vol. square 32mo, limp cloth 

NUGENT. Treatise on Optics; or, Light and Sight, 
theoretically and practically treated; with the appli- 
cation to Fine Art and Industrial Pursuits. By E. 
N'lgent. With one hundred and three illustrations. 

13 no, cloth 1 

FREE HAND DRAWING. A Giiide to Ornament, 
al Figure and Landscape Drawing. By an Art Stu- 
dent, iljnio, boards, • • 
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HOWARD. Earthwork Meniuration on the Bask oi 
the Prismoidal Formulae. Uontainingsimple and la^ 
bor-sav!ng method of obtaining Prismoidal contenU 
directly trom i£nd Ar; as. I Itustrated by Examples, 
and accompanied by ^lain Rules tor Practical Uses. 
By Conway R. Howard, 0. K., Richmond, Va. Il- 
lustrated, 8vo, cloth I S> 

GRUNER. Tha Manufacture of »teA By M. L. 
Gruner. Translated from the French, by Lenox 
Hmith. with an appendix on the Bessamer process in 
the United States, by the translator. Illustrated by 
Utbographed drawings and wood cuts, gvo, cloth.. 3 j« 

AUCHINCLOSS. Link and Valve Motions Simplified. 
Illustrated with 37 wood-cuts, and 21 lithographic 
plates, Kipether with a '1 ravel .Scale, and numerous 
uscful Tab'.es. By W. S. Auchincloss. 8vo, doth. . 300 

■I'AN HUKEN. Investigations of Formulas, for the 
itreiii'tli of the Iron p.iris of Ste.im Machinery, liy 
J. D. Van liuren, Jr.,C. E. Illustrated, Svo, cloth. 2 oe 

JC YNSON. DesigninK and Construction of Machine 

Clearing. Jliusirated, 8vo, cloth 2 oc 

GILl>MO(!& Coignet Betonand other Artificial Stone. 
By Q A. Gillmore, Major U S. Corps l^ngiseers. 
4 plates, view's, &c. 8vo, c:oth.>>.« 950 

8A El/i'Z K K. Treatise on Acottttics in cnnnection with 
Ventilation. i(y Alexander SaeitxsTt Architect. 

I <mn. cioth a oo 

BU ri.KU (VV. F ) Ventilation of Bui'dings. Py W. F. 

Butler. Wiih illustrations liimo, buaids 50 

DICI'HJNAKY ot Manmactiires, Mininc, Machinery, 
and the Industrial Arts. Bv George Llodd. i2nio, 
cloth 1 50 

BOW. A Treatiss on Bracing, with it* application to 
Bridge* and other Structures of Wood or Iron. By 
Ruber) Henry Bow, U. K. 156 illustrations, Svo^ 

doth z 5c 

BAR8A (J.) The Use of Steel for Constructive Par- 
poses; Method of Working, Applying, and Testing 
Plates and Brass. With a Preface by A. L. Hoiley, 
C. K. laroo, cloth i jo 
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GILIMORE (tkn. Q. A.) Treatute on Limes, Hy- 
dri ulic Cemeuts, and Mortars. Papers on Practical 
Engiuetrins, U. & Engineer Department, No. 9, 
containing Reports of numerous Experiments con- 
ducted in New York City, during tlie years 1858 to 
i86i. inclusive. By Q. A. Gillmore, Bvt. Maj -Gen., 
U. S. A., Major, Corps of Engineers. With num- 
erous illustrai;ons. I vol, 8vo, clolli • 

HARRISON. The Mechanic's Tool Book, with Prac- 
tical Rules and Suggestions for Use of Machinists, 
Iron Workers, and others By W. B. Hamson, 
associate editor of the "American Artisan." Illus- 
trated with 44 engravings, lamo, clorh 

HENRICI (Olaus). Skeleton Structures, especially in 



their application to the Building of Steel and Iron 

Bridges. By Olaus Henrici. Witl- 

and diagrams, i voL 8vo, cloth. . 



HEWSON (Wm.) Principles and Practice of Embank 
ing Lands from River Floods, as applied to the Le- 
. vees of the Mississippi. By William Hewson, Civil 
Kngineer. i vol. 8vo, cloth 

HOLLEV (A. L.) Railwav Practice. American and 
European Railway Practice, m the economical Gen- 
eration of Steanr, includina the Materials and Con- 
struction of Coal burning Boilers, Combustion, the 
Variable Blast, Vaporization, Circulation, Superheat- 
ing, Supplying and Heating Feed-water, etc., and 
the Adaptation of Wood and Coke-burning Engines 
to Coal-burning ; and in Permanent Way, including 
Road-bed, Sleepers, Rails, Joint-fastenmgs, Street 
Railways, etc., etc. By Alexander L. Holley, B. P. 
With 77 lithographed plates, i vol. folio, cloth. . . . 

KING (W. H.) Lessons and Practical Notes on Steam, 
the Steam Engine, Propellers, etc, etc, for Young 
Marine Engineers, Students, and others. By the 
late W. H. Kinjr, U. S. Navy. Revised by Chief 
Engineer J. W. Kintr, U S. Navy. Nineteenth edi- 
tion, enlarged. 8vo, doth 

MINIFlElWm.) Mochanical t. rawing A Text-Book 
af Geometrical Drawing for the use of Meduuuc* 



t. VAN KOSTBAim'S POBUCATIOJTS. 



■n& Schoob, m which «he Definition* and Rules ol 
Oeometry are familiarly explained; the Practical 
Problems are arranged, from the most simple to the 
more complex, and in their description technicalities 
are avoided as much as possible. With illustrations 
for Drawing Plans, Sections, and Elevations of Build- 
tnfjs and Machinery ; an Introduction to Isometrical 
Drawing, and an Kssay on Linear Persjiective and 
Shadows. Illustrated with over 3oo diagratns en- 
graved oti steel. By "^ro. Minifie, Architect. Ninth 
edition. With an Appendix on the Theory and Ap- 
plicatioii of * olors. i vol 8vo, cloth $4 oo 



■ ■ — Geometrical Drawing. Abridged from the octavo 
edition, for the use of Schools. Illustrated with 48 
steel plates. Fifth edition, i vol. timo, doth.... a oe 

STILLMAN (Paul.) Steam Engine Indicator, and the 
Improved Manometer Steam and Vacuum Gauges.— 
their Utility and Application By Paul Stillman. 
New edition, i vol. lamo, flexible cloth 1 oe 

dWEET (S. H.) Special Report on Coal; showing its 
Distribution, Classification, and cost delivered over 
different routes to various points in the State of New 
York, and the principal cities on the Atlantic Coast. 
By S. H. Sweet. With maps, i vol. 8vo, cloth 300 

WALKER (W. H.) Screw Propulsion. Notes on 
Screw Propulsion : its Rise and History. By Capt. 
W. H. Walker, U. S. Navy. 1 vol 8vo, cloth 7J 

WARD (J. H.) Steam for the Million. A popular 
Treatise on Steam and its Application to the Useful 
Arts, especially to Navigation. By J. H. Ward, 
Commander U. S. Navy. New and revised edition. 
I vol. 8vo, cloth I 00 

WIESBACH (Julias). A Manual of Theoretical Me- 
chanics. By Julius Weisbach, Ph D. Translatet' 
from the fourth augmented and improved Germat 
edition, with an Introduction to the Calculus, by Kck- 
ley B. Coxe, A. M., Uinii^ Engineer, i, icq pages, 
«nd 90* wood-cut iilustrations. 8vo, cloth . . 



D. VXS KOeXSANp's POTrrOATIOSB. 

OIKTi RICH. The Theory of Skmlns. « Cempenaiopi 
for th«.iailcttl»tian aiid construction of liridtce*. KooA, 
and Cranes, with ttie application of I rigonometrical 
Moiea, conuiiiiiiK the most coaiprehcnsive iiifomw* 
tion in rexard to the RcMiltinx straii« for a peimas* 
cut i'oad. as aiso lor a combined iPemianenc and 
Rolling} toad lutwo sections, adadted to there- 
quirements of the presi^nt time- Ky John U'ednch; 
0. £. Illustrated by numerous plates and diagrarosi 
>vOi cloth 5 w>) 

WILLIAMSON (R. S.) Onthe useof the Bart)meteron 
Surveys and Ueconnoissances, Part L Mcteorol(^ 
in its Connection with Hyjssometry. Part II. Baro- 
metric Hypsometry. By K. S. Wilianison, Bvt 
Lieut. -Col. U. S. A., Maj:ir Corps of Kngineers. 
With Illustrative I'ables and Kngravings. Paper 
No. IS, Proiessional Papers, Corps of Engineers, 
I vol. 4to, cloth 1500 

POOK (S. M ) Method of Comparing the Lines and 
Draughting Vessels Propelled by Sail or Steam. 
Including a chapter on l^aying off on the Mould- 
Loft Floor. By Samuel M. Pook, Naval Coustroc- 
tor. I vol. 8vo, with illustrations, cloth 5 00 

ALEXANDER {J. H.) Universal Dictionary of 
Weights and Measures, Ancient and Modem, re- 
duced to the standards of the United Slates of Ame- 
rica. By J. H. Alexander. New edition, enlarged. 
I vol. 8vo, cloth 350 

WANKLYN. A Pnuaical Treatise on the Examination 
of Milk, and its Derivatives, Cream, Butter and 
Oteese. By J. Alfred Waaklyn, M. K. C. S., lamo, 
doth « OB 

RICHARDS* INDICATOR. A Treatise on the Rich 
ards Steam Engine Indicator, with an Appendix by 

T. W. Bacon, M. E. i8mo, flexible, cloth < «• 

PORTKR (C. T ) A Treatise on the Richards Steam 
Engine Indicator, and the Development and Applica- 
tion of Force in the Steam Engine. Bv Charles T. 
Porter. Third edition, revised and eolaiged. 8vo, 
illustrated, doth 3 so 



n. VAX lS«»8TH.\Nn"» TOni-IOAiI'^S8 



STUART The Civil and Miliurv Fr.ptnen of Ame' 
ica By G.-n- O 11 Staart. Wiih 9 fineiy execul.u 
purtraita ul eniinen'. eir^mcors an I illmtrated by 
engravings of so'Of of '.he most imix>rtant wo ks con- 
structeti ni AmerSjl. Svo, c.oth *s 00 

CTON EV- The I hcory of Strains in Girders and simi- 
lar Tirucf.fes. >"ilh .>b»ervaiious on »n<! application of 
Tneori" to l'-a«ice, ami 1 able< iit^tren^thand other 
nroperiie-; of Material* By bnidon It. Stoney. B. A. 
New .-.od revined edition, en artred, with numerous 
eUKravin/s on wood, by f >idhan) Koyal 8vo, C64 
pages Complete in one volume 8vo, cloth la 

SIIREVK. A Treatise on the Strength of Bridges and 
Ko ifs. Comprising the delerniiiiatioii of Algebraic 
formulas for strains in lloriznntal. Inclined or Kalter, 
J'rianaular, itowsirin:.;, Lenticular aiidoilier 'J'russes, 
irom fixetl ai«' ..ioviiik Imds, with |iract)cal applica- 
■ions and examples, for the use of Students and Knpi- 
neers By Samuel II. Shreve, A. M , Civil Kngineer. 
P7 w-tokI <«t illusirations. »d edition. Rvo, cloth... s «« 

IIBRRIUU Iron Truss Bridges for Railroads. The 
method of calculatioi strains in 'I nisses, with n care- 
ful loiiip irisaii of the in'>st prominent Trns.ses, in 

BreverV,ll.*\Vil?ia'.n''l-^ V A., Major 
Cor)>s of Kiigin'.ers, with nine lithos;raphed plates of 
Illustrations ^tu, cloth 5 00 



WHIPPLE. An Elementary and Practical Treatis 

Bridge Building. An enlarged anri improved edition 
■ * riginalwork By S Whipple, C. E , 
Whipple Bridges. &c Illustrated 



THE KAN.SAS CITV BRIDGE. With an accouni 
of the kegiraen of the Missoiirt River, anda descrip- 
tion of the methods used for t'oundiiig in that Kivi.. 
By O Cluniiie Chief Kogineer. and George Morri 



tiont. Xvo, cloth . . 



I). i<ro8THANI>'$ I'UnUOATIONR. 



MAC CORD A Practical Treatise on the Rl.de Valve 
by Kcceittric«, examiiiiii;; Ity iiieiliod s i lie act ion ut t he 
Eccentnv uiDii il>e ."iiide Vatve. a. d explaining ilie 
J'ractical i«ijce«se< of layim out llie iiiuvcinents. 
adapting tiid v.i:ve for its vari.ius cl.iti« in the steam 
enwne. For thj use of Ki.miieers, Drdiijihtmien, 
Machinisli, and Students of Valve iUnious. m tene 
ra- HyO \V. JIuc o d. A M . Profeswr of Me- 
chanical Urawiim, Stevens' Insiiniie of Techno ogy, 
Hoboken. N j. Illustrated by 8 lull p^gc copper- 

plates. 4:0. cloih $j a 

klRKAOUD. Report on thj Filtration of River 
^ aiers. for the supply of cities, as practised ia 
Kuroiw. made to the tioird of Water Cniiimiiisioners 
of the City of St J.ouis. By James P Kirkwood 
Illustrated by 30 diMible p'ate eujfravings. 410, cloth, 15 o 
PLA r CN EK. Maniii) of Qtiaiitative and Quantitative 
Analysis with the Blow 1 i|>e. From the last Germui 
edition, revised and enlarged. By I'rot 'I'h. Kichter. 
of the Royal .Saxon Mining Academy Translated 
by Prof. H. B. tornwall. Assistant in the Columbia 
^chool of Mines. New York assisted by John H. 
Caswell. Illustrated with 87 wood cuts, and one 
lithographic plate. Third edition, revised, 560 pages, 

8vo, cloth 7 5c 

PLYMt' lOK. The Blow Pipe. A Guide to its U«e 
in the Uetermiiiatiou of balls and Minerals. Li>ni- 
piied from various nources, bv George W. I'lympion, 
C. E. A M., I rofessor of Physical .xciente in the 
Polytechnic Institute, Brooklyn, New Vork, iimo, 

ckjth,.-.. I 50 

prNCHON. Introduction to Chemical Physics, design- 
ed for the use of Academies, Colleges and High 
Schools, llltislrated with numerous nigra vinffs- and 
containing copiou* experiments with directions for 

rjarmg them. By I'liomas Ruggles 1 ynchon, 
A., Professor of Chemistry and the Natural Sci- 
ences U'rinity <'olie^e, Hartford New edition, re- 
vised and enlarged and illustrated by 269 illustrations 

»n wood. Crown, 8va dot'. 3 
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BLIOT AND STOR ER. A compenaiom Mannal of 
Qualiutive •;iiem)Cai Analjrsis. By Charles W. 
Kiiot aud Frank U. Storcr. Revised with the Co- 
operation of the uiihors. By William K. Nichols, 
rrufessor of Chemistry in the Massachusetts Insti- 
ttite of Techiioli^y Illustrated, tamo, cloth $i 

RAMMKLSUKKG. Guide tua coune of Quantitative 
Cheimcnl Analysis especially Ci' uiner»i$ and Fur- 
nace Products. Illustrated by l-'xami>ie'i Ky C F. 
Kamiv 2lsUer^. 'rranswled by J. Towler, M. i>. 

UOIGI^A^S and P.!E'5COTT. Q.iaJiiaiive fhtmicai 
Ana ysis. A (Juifle in ilie mcucal Stiidy of Chem- 
istry, and in ilie W <irk ot A-.alysis liy S. II. Doug- 
lass and A i: reM.011, of the' University of Michi- 
gan. New edition. 8vo. M pre*: 

JACOB. On the r>«sis:mnK and Construction of Storago 
Reservoirs, with Tablesand Wood t. uts representing 
•NKltions. "•<• i+no, boards 

WA IT'S Dictionary of Chemistry New and Revised 
editio:i complete in 6 vols 8vo cloth, $5i 00 Sup- 
p enientarv volume sold separately. I rice, cloth. .. 9 

RANDAL^ Quartz 0^.erdlor8 Hand- Book. By P. M. 
Randall New edition, revised and enlarged, fully 
illustrated lamot cloth a 

SII.VIiR.SMITH. A Practical Hand Book for Miners. 
Meuilurgists. and Assayers. cumprwing the most r«- 

is ores, with 

augmented, revised and corrected. iTv Ju ius iiiiver- 
sinith Fourth edition. Profusely iliiixtrated. nmo, 

cloth } 

THE USKFUL M KTAI^ AND Tllfc.1 K AI.I.OYS. 
iiicludii g Mining Ventilation, Mining J urisprudeiice, 
and .Meiallurgic Chemistry employed in the conver- 
sion of Iron, Topper, Tin. Zinc, Antimony and Lead 
ores, with their applications to the industrial Arts. 
By Sco£Gren. Traan. Clay. Oxiand, Fairbairn, and 
Mhsn. Fifth edition, half calf. j 
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lOyNSON. The MetaU „ ....„.,„...„.„ „ 

Sieei, ISess«>iier Metal, etc , etc liy K. H. Joynsoi . 

lJliMir<ucd laiim, cJulb $o 

VON CO I I A. I realise on Oie Itepos t«. By Born- 
hard Voii CoHa, 4'ro(es»>r of Geo.o^y in tlic Ki.yal 
bcliooi ot Uiiies, l-reidbert;, ."mxumn. J raiislaled 
friMii ihe second Oeraian edition, 'by Froderick 
Prime, Jf , Aiinmg fciigii cer, <<tid revised liy ihe au- 
thor, wiih iiuiiiertnis illustrations- *vo, cloth 40) 

GREENE Graphical Method for the Analysis of P.ridge 
Trusses, extended to oaiitiouous Girders and L>raw 
Sp in*. Ilv 0. I . Greene, A. M., Prof 01 Civil Engi- 
neering, University ol' Michigan. Illustrated by 3 
plates, Hvn, Cloth.. 



BEtl.. Chemica] Plieiiomeiia of Iron Smelting. 

I rxaniinatinii ot the 
le the capacity of the 



Furiiactt, I'he iemperature of the air, and the 
projier condition «if the AUterials to be operated 
upon. Uy 1. Lowthian Bell 8vo, cloth.... 1 

RO(JKI4S. TheOeologyol Petit gylvania. A Cvem- 
uient cnrvey, with a tieneral view »if the Geology of 
the United (states, Essayii on iheUoai Fotniatioii aiid 
its Voaun, ai d a dercrirtiiHi of the Coal Fie.ds 01 
■" ■ ■ la Grrat Kritain. By Henr> Dar- 



win kimers, late St<it« Ueoti^ist of l-etiKsvivaiiia, 
l^plendidiy tllu-trated with Plates and MiKravi. es in 
the text. 3 vols, 410, cioth «tth 1 ortlblioof Maps. 30 oa 



BUKOH. M(«tern Marine Eniiiiieering, applied to 
Paitd^^ and Screw Propu.sion tonsisuii)!: of 36 
:olored plaies, lyt I ractical W ood < ut lllustraiioi.s, 
and 4c ) paues ot descrii tive matter, the whole being 
an exiKisiiioD of the present iiraciice of James 
Watt & Co.. J & G Kennie, R Nanier & Sons, 
and other celebratetl firms, by N. i'. Kur!.-h. Kngi- 
iteer, thick 410, voL, cloth, f 35-00; half mor. 30 oo 

CHURCif. Notes of a MeuOurgical Journey in Eur<^ 

By J. A. Church, Engineer of Mines, gvo, cloth. .... a 00 
IL 
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BOCRNiC Treatise on the Steam Engine in it« variov^ 
api>iicaiioiis to Mine:-, Mils, bteain NaviKatioo, 
Kailnays, and Agriculture, uiih the theoretical in- 
vestip;itiuii;i respecting the fciolive Power of Heat, 
and the proi>er pmiMiriioi.s of sieuin engines I.labo- 
rate tables ot the r ghc duncnsioi.a of every part, and 
Practical i nstrucliuns fur ihe nianul'actur andiuau- 
Jlgement of every species oi Kngnie in actual use. 
lly Joint Bourne, being the i-inlh edition of ' A 
'J'reatise on the Meani tnuine," by the " Ariiian 
Club." Illustrated by 3-S plates and 546 wood cuts. 
4to, doth ti5 oe 

S TUART. 'J he Naval Dry Pocka of the United 
States By « h;.r:es U. Mu.itt late Engineer-lh-Lhief 
of the U. S Navy illustrated with 24 engraviugs 
on steel. Fourth editioti, cloth. 6aci 

ATKINSON. Practical Treatises on the Cum^a met 

with in Coal Mines. iSmo. l>oards so 

FOSTER. Submarine Blasting in tioston Harbor, 
Massachusetts, kemoval of Tower and lorwin 
Kocks. ty J. G. Foster, Lieut-Col of Kngtneets, 
U. Army. Illustrated with seven plates, 4<u> 
cloth 3 50 

BARNKS Submarine Var&re, oCfensive anddefenKve, 
inc'.udii.g a di>cussion of ihe ofiensive Torpedo S>y*- 
tsm, its effe,.ts upon Iron t lad hhip .systems and in- 
fluence upon future ii.ival wars By Lieut. -Com- 
mai.der j. S. Barnes, U. S. N.. with twenty litdo- 
graphic plates and many wood cuts. «vo, cloth.. . . 5 oc 

HOLLKV. A Treatise on Ordnance and Armor, em- 
bracing descripiicns, discuj<sioiis, and prolessici.al 
opniious concerning the materials, fabrication, re- 
quireineuts, capabilities, and endurance ot turoiiean 
and American Guns, for .Naval, bta t oast, ai d Iron 
t iad Wartiire, a; d their Riaing, I'rojectites, and 
f;re<-ch-l«adinB ; a.so, resnlts of expernnems agamsi 
armor, from official records, with an apiwiidix refer- 
ring (o Gun Cotton, Hooped tJuus, etc, etc oy 
Alexander 1- Holley, B. K, i^S |»ages, 40} engra.r- 
» in, and >47 Table* of Results, etc.- 8vo, half roao. 10 oa 



». VAS NOSTIIAIID'S PUBLICATIONB. 



SIMMS. A Treatise on the Principles and Practice of 
Levellinz, showing its application lo purposes of 
Rail wray Engineering aud the Ouustructiuii ot Koads, 
&c. By Frederick »V. Simms. t;. K. Kr..m thesth 
Uondoa edition, revised and corrected, » iih the addi- 
tion of Kfr. Laws's Practical Kic.inipie* iiir setting 
(lilt Railway Curves. Illmiraied withthrte Litho- 
graphic plates and numerous wood cuts. 8vt>, cloth. $i 

BUR I'. Key to the Solar Compass, and .Si(rvey<ir's 
Companion ; comprising all the rules necessary tor 
use ill the field; alsodescripiioHjcif tlie Line.ir Sur- 
veys and I'ublic Land System of the United States, 
Notes on the Barometer, •uggestiont f>u an outfit for 
m survey of four months, etc By W. A. i art. U. ."i 
Deputy Survayor. Seouid edition. I'ocket book 
form,tuck< aj 

THR PI.ANB TABLE. Its uses in ' 
Survaying, iroia the Paperm of the U. i 

vey. Illiistrateii,8vo^ cloth <w 

"TjU w«rK glrti h deKripUoQ of the nine Tibte, emplo^-ed *t tlw 

B. a. Co««t oamy oBoe. sod (b« uuiuie.' of vtlag it." 

JEFFER'S. Nautical Surveying By VT. V. Jeffers 
Captain U. H Navy. Jllustrated wiili 9 cupiierplates 
and 31 woodcutinustrations. Svo. cloth 500 

CHAUVENET. New methodof correciins: Lunar Dis- 
tances, and improved raelho't of Kiudiii;; the err.rir 
and rate of a cnronoroeter, i>y equal altitudes. By 
W. Chaurenet, LL D. 8vo, cloth. a oo 

BRUHNOW. Spherical Astronomy. Uy F Trunnow, 
►♦h. Dr. Translated by the author fri.m the second 
German edition. 8vo, cloth 650 

PEIRCE. System of Analytic Mech.inics. By Hen- 

jamin I'eirca. 4to, cloth i<i c 

COFFIN. Navigation and Nautic.ll Astronomy. Pre- 
pared for the use of the U. Naval Acadeniy. £y ■ 
Prof. J H- 0. Coffin. Fi th edition. 5a wood cut illus- 

tratioiuk iaiiio,c!oth...... 330 

NOBLE IW.H.) Uselhl Tables Compiled by H. 
Noble, M. A., Captain Rotal Artillery. Pocket 

form, doth 50 
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CLA8K. Theoretical Navigation and Nautical AstroB- 
orov. tieut. Lewis OUfk. U. !<. N. lUnstrated 
witli 41 wood cuts. 8v(^ doth 



HASKrN!^ The Galvanometer and iu Uses. A Mar- 
tial for Electricians and Mndenia By C- H. Hmf 
Un*> 1 uno, pocket forns ntoniccot a 

KORKIStE.) Rasy Rules for the Mexaitrement t>f 
Kartttworka, hy Means of ihe f'ri-iin»iiJ,il t nnuula. 
By l;,Uwoo(i Morris, C. K. j8 illusuatiout gvoy 
cloth I 

BECKWil H. Observations on the Matenats imd 
Maniitaciurent 't'erra-Colta, Stone *Vare, Fire Brick, 
PiM-retatit aiid KncaiMtic Tilesv with remarks »ii ibe 
DToducts exhibited at the LondMi Internaiiuiial Kxhi- 
bition, 1871. By Arthur Hcckwith, C. iC 8voy 



. ... - MarMoiies, 

V.«I)rwitc» and th« Crude ilMi»|Ailes (if lime and 
Ahimina KeneraiW, into variitus wtluahle vrodacls. 
Ky Campbell lMor«^., M.U. with attillustfaihre plates 

Svu, islulh ao oa 

BARVARP. lae Metric System of "Wrinhlv and 
M e.is«rc». All ;idt)re».s delivered btfore the cewvcca- 
«ia« «! Ihe Uwv^rsiiy . f the *<ial« .,f >ew VorV, at 
Albany. AiiRust. 1 »<7i By K A y. liamard, l.L IX, 
J'resiAfnl of ti>'iimb>;i t olesre, New Vo»k. Second 
edition m»n llie revi^d rdition, prinli-d for the Trus- 
tees of Coltuubia t^iiege. Tinted paper, 8vo, doth j oo 
■■ ■ ■■ Report on Alaihinrry and Processes on the In- 
diistriat Arts anil Apparatus of the iizact Sciences. 
»y F. A. I . Bamar.l, l.UB. PartJ Universal 
posiiioo, 1867. Illustrated, 8to^ doth. 5 so 



At.l^^N i fof W ) Sirrneth of BeanR nnd-r Trans- 
vwse t nads. Hv W. A.iaii. author of " Theory 
«J'.<rcbea" With >.liistratif>iis. iSniuy Uiaids 



Th VAS MOSTSAin>"8 PCBUCAIZOKI. 

MYER. Vanualof SiisnaT* for the um afSinuil offieen 
in the Field, and lur Military and ^aral .Student*. 
Military Scb»ulH, eic A new edition enlarged aiid 
illiMtraled By Hrif: General Albert J. Myer, < hief 
Signal IMTicer of the army. Co'onel of the Signal 
<'o:i)S dtir Kg the v\ar ol (he Kebeiiion ijtno, 4H 
piaiei, full Koan $ 

WILLIAMS N. Practical Tables in MeteotvloKy and 
Hvpsnmeiry, in l oi.nittion with the use of the Bar- 
ometer. tSy Loi k ti U ihiamsoo, U. S. A. 4W, 
doth J 

CLEVENGER. A Treati*^ on the Method of Govern- 
ment Surveying. a> prescribed by the U. S ' ongrcfs 
and Comniii»ioi>er oi the General i.,and < >ffioe, with 
complete Matheinatical, Astronomical and Practical 
Instrtictioni tor the Um of the United States >u>- 
v^yurt ill tha Kield. Ry ^. K. Oevenger, Pocket 
1:00k Form,- MoroLCO s 

PICK F.RT AN 1) M K ! < A LK Th < Art of Graining. 
Ho»r Acquired aid How Produced, wiih deccriptinn 
of colors, and tlieir app ic.itioii By Charles » ickert 
and Abr.<li.im Meic.iit He.intifully ilhisiraied with 
iliiteU pUtes <ir' the various woods u»ed in interior 
finishing, 't inted paper, 4to, cUith i< 

HUNT. Desisns for the Cuewayj c.f the Southern En- 
trances to the Ce.nrHl I'ark. Hv Kichard M Hunt. 
Willi a description of the designs. 410. cloih 1 

LAZELLE. One Law in Nature. By <^apt. H. M. 
Lficelie, U. S A. A new C'oriHwcular Theory, com- 
preheiidiiiK U'lity of l-orce. Identity of Matter, and 
Its Multiple Auim (.Vuistitntioii, applied to the J'bysi- 
cai Afii»c)ioas or Modes of Energy. lamu^ cloth. . . . 
■MRFfKr.D. Water and Water Supply. By W. ir 
Corfield, SI. A. M. O.. t'roteaor of Hyttiene and 
IHibHc Hiaith at University College London iSnio, 
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Origin and History of the U. S. Military Academy. 
By Bvt C. Uoyntou, A.M., Atljuiaiit of tbe 

Joilitarv Aradcmy. S«^k] tditkra, 4>6 pp. 8w, 
printeaM tinted paper, beaiititulljr illustrated «iti> 
— ap« and fine eiv^vinn, chiefly fr«n> ph(iM>- 
s taken «m the spot by tbe author. Cxm 

• *3 ^ 

WOOD. West Point ?crap nook, beinR a collertioo of 
Legends, Stories, Songs, etc . of Ihe U S Military 
Academy. Ky J.ieut. O E. Wood, U S. A. Illus- 
trated by 69 engravin)^ and a C(4>per)>lale map. 
BeautifuUy prtotoi on tinted paper. 8«<v dutb 5 a« 

VSST rOINT LI FE. A Poem read before the Dia- 
lectic Society of the United Stales Miliuut Academy, 
lliustrated with Pen-and-ink Sketches. By a Cadet. 
To which is added Ihe aong, '• Haony Havens, oh P* 
oU«Dg 8viH ai fiitl page aiwtiaiioes, cloth. a 

JSUIDB TO W£ST POINT and the U. & MiStaqr 



Late Colonel and Brevet Brigadier Geitera}, Uuitetl 
States Volunteers VoL 1 now ready. Vol a in 

presb Svo, per volume, cloth 5 oi 

HAMERSLY. Records of Living Officers of the V. 
S. Navy and Marine Corps. Compilc'd from o<Gcial 
■ourceSi By Lewis B. Hamersly, late Lieutenant 
17. S. Marine Corps. Revised edition, 8vo^ doth. . . 5 oi 



D TAN NOSTBASD'S X>UBI<ICATIOira. 

PRE^COTT. Oatlines of Proximate Otganic AnatystB, 
f>ir tlia ldenciSc«ci<>iii i-etxtratioii. and Quamiuttiy« 
Deierminatio i of «he more cwnmnnry occurring Or. 
It^nic Ooinp»iiq<)s. By Albert B Prescott, Professor 
of Chemistry. Untversityof Miclugan, ismo^dotb... i n 

PRE SCOTT. Chemical Examination of Alcoholic Li- 
qunrs A Vanualoi the L'onstituenls of thr Distilled 
Spirits and Fermen'.ed Liquors ot <'ommeree, and 
their Qualitative and Qiiaxtttative Determinations. 
By Albert B. Prescoct, jlmio, cloth x jo 

NAQUET. I-e^l Cliemistry. A Guide to the De- 
tection of Poisons, Falsification of Writings, Adul- 
teration of Alimentary and Pharmaceuticat Substan- 
ces; Analysis of Ashes, a«id examination of Hair, 
Coins, Arms and Stains, as applied to Cbeinical Ju- 
risprudence, for the Use of Chemists, Physicians, 
Lawyers, Pnarmacists and Kxperts Translated with 
additions, including a list of books and Memoirs on 
Texicolo?y, etc .rom the French of A. Naquet. By 
J. I'. Battershall, Ph. I), with a preface byC. F. . 
Chandler, Ph. D., M. D, L. I.. O. IMIO. dotll.... i 

McCULLOCH. Elementary Treatise on the Mechan- 
ical Theory of Heat, and its application t<» Air and 
bteara Engines. JUy R. S- McUuiloch, Svo, cloth. ... 3 50 

AXON. The Mechanics Friend; a Collection of Re- 
ceipts and Practical Siijrpsstiotis Relating to Aqoa- 
ria— Kroniing — <>ments— Drawng— Dyes— H.lectrt- 
city—Cilding— Glass \Vorking— tJlues— Horoloey— 
Lacquers— IrficomotiTes—.Mastnetism— Metal- Work- 
ing— .Modelling— I'hotographv- Pyrotechy— Railways 
—Solders— ''team Rn(tiTie—1'eIeKraphv— Taxidermy 
— Varnishes — ^Vater-IVoofinK and Miscellaneous 
Tools, — Instruments, Machines t.nd Process -s con- 
nected with the t 'hemical and Mechanics Arts ; with 
mmerous diaerams and wood cuts. Edited by Wil- 

..am E. A, Axon. Fancy cloth i .jo 
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EKMST. Manual of Practical Military Enjrineering, Prt 
pared for the use of the Cadets <it the U . .S. Militarr 
Academy, and lor I Jn^meer'I'niops liy ( 'apt U. H. 
Ernst, t'orps of Kngnieers, liisiructur in Practical 
Miliury Kngineering, U .S- Military i cadeniy. 19* 
wuud cuts and 3 lithographed plates, lamo, doth.. 5 oo 

BUTLER. Projectiles and Kifled Cannon. / Critical 
Discussion of the Principal Systems of Kifling and 
Frojectites, with Practical Sugitestioc for, .-ir Im- 
provement, as embraced in a Kej^rt to the Chief of 
Ordnance, U. A. By Capt. John S Butler, Urd- 
nauce \)orpi, U. ». A. 36 plates, 4to> cloth 7 50 

BLAK E. Report upon the Precious Metals : Bi;infc !=ta- 
tistical Notices of the principal Gold and Silver pro- 
ducing regions of the World, Kepresented at the 
Paiis Universal Exposition. By William i'. Ulake, 
Conunissiouer 'from the 6tate of California. 8ro,cloth a (x. 

TONER. Dictionary of Elevations and riimatic Regis- 
ter of the United Sntes. Containing in addition to 
EtevaticwiSithe Latitude, Mean, Annual l emperature, 
and the tout Annual Kain fall of many localiiies; widt 
a brief introduction on the Orographic and : hysical 
Peculiarities of North America. By }■ M. Toner, 
M. D. 8vo, cloth 3 7S 

MOW BRA V. Tri Nitro Glycerine, as applied in the 
Hoosac Tunnel, and to Submarine Ulasting, Torpe- 
does, Quarr>Mng. etc. Being the result ol six year's 
observation and practice during the manutaciure of 
five hundred thousand pounds of this explosive Mica, 
Blasting I'owder, Dynamif^s; with an account of the 
various Systems of Blasting by Klectricitv, Priming 
Compounds. Kxplosives. etc, etc Hy George M. 
Mowbray, Openittve ( hemist, with thineen illustra- 
tions, tables and ap|iendi& Third Edition. Ke- 
writt«iL Svotloth... 3 oe 
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